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Mathews 

Gravity 

Conveyers 


Meosr engineers are conservative, and justly so, 


This same element of conservatism enters the design and 


construction of Mathews Conveyers. Proper allow- 
ances are made for all conditions. Every detail is so 
carefully worked out that we can and do back up our 
recommendations with our guarantee. 


When we recommend a system you can rest assured that 
its operation will be satisfactory. 

To have the service of an organization of this kind at 
your disposal should be invaluable to you when you 


have occasion to prepare plans that include conveyers. 


Our nearest consulting engineers will be glad to confer 
with you on any conveying problem. 


Write today for illustrated catalog 


Mathews Gravity Carrier Co. 


118 Tenth Street, Ellwood City, Pa. 
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Port Hope, Ont.—London, England 
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Vital Tests 

OW vital and numerous are the bacterial tests made 
| at well operated water-treatment plants is little 
appreciated even by the general run of water-works 
men. The number runs into thousands a year at single 
plants and upon the care used in making and interpret- 
ing the tests largely depends the health of millions of 
people. Certain questions having arisen as to a new 
standard for bacterial tests, this journal has made a 
country-wide survey to find how much this test—the 
B. Welchii—is used and in what regard it is held. The 
results of the survey are appropriately presented in this 
issue which will go to the Cleveland convention of the 
\merican Water-Works Association. A variety of 
other articles that will appeal to water-works men and 
to broad-minded engineers are printed in this issue. 


Gary Hopeful 


IS generally conceded that the U. S. Steel Corpora- 
ition is the best managed of our giant industries. 
In fair weather and foul it has kept on a consistent 
course, predicated on a thorough understanding of con- 
ditions. In consequence Judge Gary’s views are 
accorded unusual weight and attention. Right now, 
therefore, when business is below normal, it is worth 
noting the tone of optimism in his address last week 
hefore the Iron and Steel Institute. He is not at all 
discouraged. Business is improving. “Patience, cour- 
age and a fair disposition will bring satisfactory con- 
ditions in due time.” True, others have said these 
things recently, but it is we'l to repeat them when so 
competent an authority holds the same views. 


Meeting Water and Sewer Costs 

ESET with difficulties to provide money for long over 

due improvements, as all municipal authorities now 
are, welcome may be expected for the article presenting 
a new plan for meeting both capital and everating costs 
of water and sewer systems, printed on p. 944. The plan 
is already being applied in Maryland and deserves study 
and test elsewhere. [ts authors consider it applicable 
to extensions as well as to the new works for which it 
appears to have been origina!ly designed. A commend- 
uble feature is that it presupposes a wide use of meters. 


Road-Building Plant 
yb. principal defects of concrete road construction 
equipment named by B. H. Piepmeier in the article 
on p. 949 are that the individual machines break down 
too easily and are too cumbersome and expensive. In- 
cidentally it is urged that standardization has not been 
nursued sufficiently. Since they are based on two sea- 
sons Observation, these conclusions deserve attention. 
'{ is of particular interest to note that a radical 
‘hange in paving mixer practice is considered impor- 
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tant. Small, quick-acting mixers are advocated and the 
possibility of batch observation during mixing is held 
essential. In the small mixer, output capacity, hereto 
fore secured by increased size, is to be sought by hasten 
ing the mixing operation by a more intensive mixing 
action. Obviously some nice problems in the mechanics 
and the commercial manufacture of mixers are intro 
duced by these requirements. Nevertheless it is fairly 
well known that one large mixer company has long been 
experimenting with a mixer that would fully meet the 
requirements laid down, The argument is sound in it 
broad contention that concrete road-building plants ex- 
hibit in practice a haphazard selection and design of 
equipment units. Some sound study has been given the 
subject, but there is need for co-ordination, standardiza- 
tion and certainty of operation. Road building deserve: 
more consideration as the routine manufacturing proc- 
ess it is fast becoming. 


Controlled Coagulation 


UCH qualitative but little quantitative information 

is available on the flocculation of turbid water 
by aluminum sulphate. Prof. W. F. Langelier (p. 924) 
finds that the agitation of water with only 0.5 to 0. 
gr. of alum, or half to a third of the usual amoun', 
will, within limits, effect coagulation regardless of ¢' 
amount of turbidity. Further, that higher alkalinitic 
require more alum; that an acid alum rather than basic 
upon which operators have always been so insistent, i 
probably better for most waters; that the higher the 
velocity of the water in traversing the mixer the 
speedier the floc forms; that agitation gradually reduced 
gives better resu'ts than violent agitation followed im 
mediately by a comparatively quiescent state. All of 
these conclusions have market value in dollars and cents 
in filter-plant design and operation. The experiments 
on short circuiting of water from inlet to outlet also 
suggest a promising line of experimentation. Such ex- 
periments in large tanks were undertaken at the Spring 
Garden Testing Station in Philadelphia years ago but 
unfortunately the results were never made public. Salt 
was used but was found to have too high a chemical dif 
fusive ability to make the results relicble. The tem- 
perature of the water in plain sedimentation basins was 
found to be one of the most important factors; a warm 
incoming water could be traced from inlet to outlet by a 
thermometer. Mechanical agitation would seem to be al- 
most the only method of effective dispersion if approxi- 
mately complete displacement is to be obtained. Baffling 
to raise the velocity to a point giving equal results 
causestheavy expense for constant pumping to overcome 
loss Of head. While Professor Langelier’s figures are 
admittedly tentative they at least reduce the matter to 
a quantitative basis. The Sacramento results are far 
reaching but they should be checked by others since some 
of them are so contrary to generally accepted theory. 
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Shall B. Welchii Displace or Supplement 
the B. Coli Water Test? 


ETWEEN the water consumer and water-borne dis- 
phe germs stands the bacteriologist, ever on the 
lhe layman sup- 
poses that the water bacteriologist searches for a specific 


iert to detect and to warn of danger. 


disease germ, but what the water analyst looks for is an 
indicator of pollution— generally recent pollution—that 
may be expressed by a quantitative index number, hav- 
ing also some qualitative significance. After years of 
and of routine water the B. Coli 
stands today as the accepted standard index of 
That a more specific test would be wel- 


pure research tests 
test 
water safety. 
comed is no secret but no substitute has yet been found 
that available, both as to technique 
and interpretation. 

Of all the substitutes or supplements thus far tried 
the one that seems to stand out most prominently is 
the test for B. Welchii in this country and for B. En- 
teritidis Sporogenes in) England—organisms consid- 
ered by many to be identical or at least unquestionably 
of the same group of formers. To 
learn how widely the B. Welchii test is used, and to get 
opinions as to its value and also on B. Welchii as a 


is so universally 


anaerobic spore 


possible cause of water-borne intestinal troubles, Engi- 
neering News-Record has made a country-wide survey, 
the first installment of the results of which begins on 
p. 929 of this issue. That most of the fact and opinions 
vathered from 66 engineers, bacteriologists and = sani- 
‘arians are negative as to the value of the test and the 
danger from this germ is all that needs be said at this 
point, in view of the summary given in the article. 

A remarkable summing up of the case for the B. Coli 
test, all the more significant here because a number of 
our correspondents have referred to the use of the 
B. Welchii equivalent test (B. Sporogenes) in England, 
and to Sir Alexander Houston (better known to Ameri- 
cans as Dr. A. C. Houston) as a user of the test, is 
found in his “Water Supply” (London, 1913; p. 168). 
It reads: 

The B. Coli test is by far the most reliable and speediest 
method of judging the degree of efficiency of the particular 
water purification process under investigation, and when a 
sterilization treatment is in operation the certified destruc- 


tion of B. Coli should afford absolute proof, practically speak- 


ny, of the devitalization of all the microbes of epidemic 
vater-borne disease. [Italics ours. EDITOR. ] 
All the counts in the indictment charged against the 


B. Coli test when fully marshalled amount to no more than 
this: the test is only, or mostly, of relative, not absolute, 
value, and therefore the results should be interpreted with 
discretion. 

Sir Alexander touches but lightly upon the B. Spo- 
rogenes test. If it be urged that the book was written 
eight vears ago, it may be noted that in his Thirteenth 
Research Report, published in 1920, Dr. Houston sum- 
marizes numerous Coli the various London 
supplies, but no Sporogenes tests. 

From all the information we have been able to gather 
during an inquiry extending over several months we 
can draw no conclusion that warrants more than the 
tentative or experimental use of the B. Welchii test, 
nor the condemnation of a water supply because it some- 
times contains B. Welchii. 

To accept the assumption that B. Welchii is a water- 
borne disease germ, as more than one of our correspond- 
ents has urged, would lead to nothing short of a revo- 


tests of 
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providing 


in the theory and practice of 
It would mean millions or billion 
added expense for potable watér, and that at a 

when our typhoid and other vital statistics all point 


lution 
water supplies. 


the practical elimination of water-borne disea 
wherever sound engineering advice has been folloy 
in the selection of a source of water supply, the ; 
vision of purification works, if needed, and in the ma 
tenance of the works at a reasonable state of efticie: 

In conclusion, it should be pointed out that wi 
the practical elimination of typhoid, wherever wi 
accepted principles are followed, an attack may now | 
made on the occasional and relatively minor intesti) 
troubles, if it can be shown that these come from wat: 
and are due to anything but accidents arising fron 
sheer negligence—accidents that should be eliminat: 
without regard to the main question. 
works capital outlays or operating charges will be wa: 
ranted for an attack on these intestinal disturbanc 
until it can be shown that they are water-borne. Her 
is an unworked field for health boards and every pro 
gressive practicing physician. 


No large wate) 


Change in Plan of Lockwood Inquiry 


| ees Lockwood Committee which has been investi- 
gating the building situation at New York 
abruptly terminated its inquiry into alleged illegal com- 
binations of building materials dealers, producers, and 
contractors because the committee’s counsel, Samuel 
Untermyer, believes that fines are of no value in break 
ing up the alleged illegal combinations. The New York 
judges have been imposing fines instead of sending the 
guilty to jail. 

It is hard to say whether the public is to be con- 
gratulated or condoled with because of the termination 
of this phase of the committee’s inquiry. Some good 
has been accomplished in uncovering bad practices. On 
the other hand, unwarranted suspicion has been cast on 
many branches of the construction industry. The pro- 
cedure has been of a star chamber kind. No evidence 
in rebuttal was allowed and no cross-examination. Coun- 
sel for the committee guided the testimony solely to 
strengthen the case he desired to make. Such is not 
the way of justice. 

It is significant that two days before the committee's 
decision to change the course of its inquiry there was 
heard in New York a defense of the principal business 
instrumentality attacked by the committee—the open- 
price association—and the speaker was none other than 
the Secretary of Commerce. What he said, incidentally, 
is full endorsement of the position that Engineering 
News-Record has taken upon the usefulness and pur- 
pose of open-price associations. Said Mr. Hoover, 
“Today many students of combinations in restraint of 
trade are much exercised over the creation of open-price 
associations, but every single one of these associations 
that I have been able to investigate originated from the 
rightful desire on the part of those engaged to secure 
accurate, complete information on the volume of pro- 
duction, on stocks, on consumption, and on price.” The 
Secretary would undoubtedly admit that these associa- 
tions may be made a means of circumventing the public, 
but interchange of price information upon closed trans- 
actions furthers the stability of industry and thu 
proves of general benefit. Their usefulness can be fur- 
ther enhanced, and wrongdoing prevented, if, as thi 


has 
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urnal has already pointed out, the statistics that are 
ipplied to members are furnished simultaneously to 
he public, through the government and the press. 

It is further worth while to note that the judge at 
whose action Mr. Untermyer became incensed made the 
oint, in imposing the fines, that the evidence did not 
ndieate that the public had been harmed. Said Judge 
Davis, “I have made a thorough examination of the 
accounts submitted to me—submitted under oath—and 
| can find no evidence that the defendants have been 
guilty of profiteering. Nor does it appear that they 
have made exceptionally large profits as a result of 
their criminal combinations.” Closing his comments 
he added, “There is absolutely no evidence before the 
court that in earrying on this illegal combination any- 
body was coerced or threatened as a means of compul- 
sion.” 

For one result, aside from the illegal combinations 
exposed, the Lockwood Committee must be given credit 

for shocking into a sense of their responsibility the 
prominent contractors whose activities gives them a 
better insight than anyone else into what is going on in 
the building trade. With them must rest the responsi- 
bility for preventing the growth again of the bad con- 
ditions disclosed. 


Action Needed in Federal Government 
Reorganization 


“SHOUGH plans for the reorganization of our na- 

tional government have been under consideration 
before, no time has ever been as propitious for action 
as the present. There is a country-wide demand for 
retrenchment in expenditures, and for a more logical 
rearrangement of the government’s functions. In ad- 
dition, the war shock and the post-war contraction have 
created a condition more favorable to change than has 
existed for many decades. 

But there is danger that we may let the golden 
opportunity slip by. Already it is rumored that Cabi- 
net officers who took their places as professed believers 
in the need for reorganization are beginning, under the 
pressure from bureau chiefs, to begin to doubt the need 
for reorganization, or at least for as extensive changes 
as they at first believed to be necessary. At best the 
reorganization job is bound to be beset with difficulties. 
Bureau chiefs long entrenched have very considerable 
political influence. Aiding them are tradition and the 
necessary inertia of a huge government machine. The 
game of the entrenched forces will be to play for time, 
and in that game they seem already to be making a 
score, for it is likely that the Smoot committee on 
reorganization will not report for a full year. Six 
months or a year more will be wasted on the legislative 
dickering, allowing not more than two years for putting 
into effect whatever plan may be evolved. Even if a 
good plan is then evolved, enthusiasm for reorganiza- 
tion will have worn off, the Cabinet officers will have 
fal'en into the old line routine—and visions of the more 
efficiently functioning government will go into the limbo 
of forgotten campaign aspirations. 

“The way to resume is to resume.” The way to 
reorganize is to reorganize. As Edwin F. Gay, of the 
New York Evening Post, has expressed it, it will be 2 
good thing “to smash something quickly, so that a year 
or more will be required to pick up the pieces.” In such 
a process mistakes will be made, but to have some mis- 


~~ 
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takes is far better than inaction. If we wait for a 
perfect plan, nothing will ever be done. 

The moral of this is that bodies like the Federated 
American Engineering Societies, which is backing the 
Department of Public Works idea, industrial associa 
tions, civic organizations and intluential men generally 
must bestir themselves and put pressure on Congress 
to get results quickly. The present enthusiasm for 
governmental reorganization must be capitalized. 


A Presidential Tribute to the Press and 

to Business 

JEVER has the press of America been paid a 
- greater tribute than when, on Monday or last 
week, the President of the United States, the Vice- 
President, and the Secretary of Commerce spoke in 
New York at the banquet in honor of the 125th anni- 
versary of the founding of the New York Commercial. 
With them at the speakers’ table were the Secretaries 
of War and of the Interior. Each of the speakers ex- 
tolled the work that the press, in general, has done for 
the country, but the President and Mr. Hoover ad- 
dressed themselves particularly to the service the busi- 
ness press has rendered. 

Business was their topic. They viewed it broadly 
as an opportunity for service to the whole community. 
They related its prosperity and its depressions to the 
welfare of the people. They argued for stabilizing 
influences. The Secretary of Commerce enlarged upon 
the need for “accuracy and completeness of commercial 
intelligence” for such stabilization. The President de- 
clared for such treatment of industry as would encour- 
age its fullest development, while safeguarding the 
rights of the community. And, after expanding on 
business development with a vision and a soundness 
that have been absent from official lips for many a day, 
they generously laid at the feet of the press, and par- 
ticularly of the business press, a great measure of 
credit for the so!id things that have been done to develop 
business along the lines of which they spoke, and to 
stabilize it in the interests of the whole people. 

Their coming to New York, however, developed far 
beyond a mere occasion for honoring the business press 
or the press in general. It turned out to be the occasion 
for giving a new charter to business. The President 
pictured it not as an object for government persecution 
and meticulous legislation, but as an essential of na- 
tional life needing cultivation and encouragement; he 
held that the business man is not to be prejudged as a 
criminal and treated accordingly, but one who will 
respond to an appeal to regard his business not as an 
instrumentality for personal profit, but as a means of 
service to the community. 

It is recognized that these are high ideals, and that 
there are those in the business world who will fail to 
deserve the high confidence thus reposed in them, but 
as a method of approach to the greatest single, all-per- 
vading influence in our lives, it must be conceded that 
it is far more certain of getting results than the policy 
of distrust and suspicion. 

In saying, therefore, that the New Yori: Commercial’s 
anniversary banquct on May 24 was a signal tribute to 
the press of America, we must properly add that it was 
a tribute also to American business. The President’s 
words should prove heartening to those strenuously striv- 
ing to bring business back to a healthier functioning. 
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Coagulation of Water with Alum by Prolonged Agitation 


Qualitative Data Obtained by Experiment Leads to Redesign of Coagulating Methods for 
Sacramento Filters—Contrary to Widely Held Theories Prolonged 
Agitation Is Highly Desirable 


BY WILFRED F. LANGELIER 


Engine ing University of Calif 
Di Sacraments 


AYDPrRpDI 7A +} - , } toon tx, p Na? . } TT 
4 XPERIMENTS lia >» tt sity of California nearly two years ago. The work 
Waters of the Sacr.me iver by rapid, controlled, till in progress and although only a few of the fact 
prolonged agitation ha t n revisions ot the have been investigated, results have been obtained wi 


arly desig ry the filtration plant at Sacramento. are considered significant and which furnish a bett 


t 
Briefly, the method of coagulation to which the results understanding of observed phenomena. In additi 


led provides for the pa f the treated water through — similar studies were undertaken last summer in Sacra 
a series of circular tanks, each of which is equipped mento in connection with the proposed filtration proj. 
with a mechanica'ly-driven, rotating paddle capable of for that city. This article discusses primarily the 
niform well-ordered rotary latter studies. 
definite and controllable Perhaps the most important, readily controllable fa 
velocity. It is believed that the method possesses tor in the coagulation of water with alum, and the 
marked advantages over the usual method of agitation about which there seems to be the greatest differ 
produced by rapid, but generally non-uniform, flow of opinion, is that which relates to mixing or agitati 
through a baffle basin. Within reasonable limits the In plants designed for the use of lime and iron sulphat: 
an extremely rapid and thorough mechanical mixi: 
of the coayulant solution and the water should 
thorough and prolonged; whereas plants designed 
the use of alum as a coagulant show little uniformit 
in this regard. The importance of this feature of plant 
design is pointed out by Ellms in his “Report of Ex- 
periments on the Purification of the Milwaukee Water 
Supply” (1920). After elaborate experimentation, h: 
proposes the “hydraulic jump” as a means of securing 
adequate mixing. He states that the method “provides 
an extremely rapid and thorough mechanical mixing 
of the chemical solution and the water to be treated,” 
and further: “Immediately following the jump the 
water is allowed to flow quietly to a settling basin i 


‘ 


which the physical action of coagulation can take place 
with the least possible amount of agitation and thereby 
reduces to a minimum the breaking up of the floc during 
its formation.” Most engineers favor the idea that 
1, IMPROVED STIRRING DEVICE WITH VARIABLE = only the slightest agitation possible is desirable afte: 
SPEEDS FOR STUDY OF COAGULATION PHENOMENON oe A 5 
an initial, reasonably thorough mixing of the alum wit! 
the water. This theory is not in accord with any of the 
experimental data which we have obtained. Our results 
checked many times under varving conditions, indicate 
that prolonged agitation is not only not objectionable, 
but is highly desirable in increasing the efficiency of 
the process. <A description of the experiments and some 
discussion follow: 


» dosage of alum was found to coagulate water over 
msiderable range of turbidity and alkalinity; the 
‘appearing to be the greater factor. Close baffling 
found to be nearly as effective as agitation by 
paddles but it is not so flexible. The higher the velocity 
the speedier the coagulation. Experiments on short- 
circuiting in cireular tanks, and different arrangements 
of inlets and outlets, were also made. Several factors 
influence the effectiveness of coagulation and although 
much information of a qualitative nature has been ac- 


The apparatus used to determine the ideal conditions of 
agitation consists of a wooden frame on which are mounted 
four rotating paddles or propellers, each geared to a hori 

zontal shaft driven by a small electric motor. The water is 
cumulated, there seems to be a great need of more held in cylindrical glass jars 5 in. in diameter and 10 it 
precise quantitative data. It is known, for example, deep. A later modification of the device is designed wit! 
that the character of the water as indicated by turbidity, friction disks which permit the operation of each paddl 
color, alkalinity and colloids, the chemical nature of the at 4 speed independent of the others. The same effect o! 
coagulant and the method of its application, are all esp sae eee Suse aaeear devon 
factors which influence the minimum dosage necessary have proved extremely useful in studying coagulation phe 
for effective treatment. The relative importance of nomena. Similar apparatus could with profit be included ir 
each factor is not well knewn because practically all the laboratory equipment of all water purification plant: 
of our observations have been made in connection with using coagulation. 
existing or experimental plants wherein the scale of With this device the Sacramento River water could be 
operat it n has been so large as to render adequate con- effectively coagulated with dosages of alum baie Aragied be 
tro! of each factor impossib'e. With this in mind, ex- eee = a —— Ss eneraee a 
in turbidity and alkalinity. Without agitation, other tha 
perimentation on a purely laboratory scale was begun that required initially to thoroughly mix the coagulant solv 
the Sanitary Engineering Laboratory at the Univer- tion with water, these same dosages failed to coagulate th 
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FIG. 2. 


water at all. Observation showed that an increase in tur 
bidity from 20 to 200 p.p.m. had practically no effect on the 
peed of coagulation, and that but slightly larger doses of 
coagulant were necessary with the more turbid water to se- 
cure the same final clarification. An increase in alkalinity, 
other conditions remaining constant, necessitated either a 
more prolonged period of agitation or an increased dosage 
of alum. The velocity of the water during agitation in the 
different trials was made to vary. The actual velocities 
were estimated to range from 0.2 and 1 ft. per second. 
Later studies showed that velocities up to 2 ft. per second, 
or even higher, could be prolonged for a considerable period 
without breaking the floc or reducing the efficiency of the 
process. In general, the highest velocities produced the 
most rapid flocculation. The period of agitation in these 
experiments varied between 10 and 20 minutes. 

The description of a simple experiment, the results of 
which are typical, will furnish a clearer conception of the 
course of coagulation of a turbid water under varying de- 
agitation. Four thin, clear glass tumblers, each 
holding 200 c.c. of water having a turbidity of 200 p.p.m. 
were used. Agitation was produced by paddles of different 
sizes rotated at 150 r.p.m. Velocities were obtained rangin 
from a very slow, almost negligible movement in the first 
jar, up to 3 ft. per second in the fourth jar. Intermediate 
velocities obtained in the second and third jars were esti 
mated at 0.8 and 1.5 per second respectively. A dosage of 
0.5 gr. per gallon of chemically pure aluminum sulphate 
was added to each jar. Observations of each jar, summar- 
ized in the following table, were made at definite time in- 
tervals and a number of 1l-c.c. samples were withdrawn and 
observed under the microscope. 


grees of 


LOCCULATION AFTER AGITATION 


Jar 2 Jar 3 Jar 4 
Estimated Velocities, Feet per Second 
0.3 :;5 3 0 
none just visible just visible 
none none fair fair 
none none good fair 
just visible excellent fair 
none fair excellent faar 
just visible good excellent fair 
fair excellent excellent fui 
fair excellent excellent faa 


none 


The results were even more unfavorable than is indi- 
cated by the excessive period required for coagulation. Al 
though the character of the flocculation in jar 1 was re- 
corded as fair, the combined efficiency of coagulation and 
sedimentation was relatively poor, for each particle of floc 
settled out as soon as it had attained a certain definite size 
and before coagulation was complete. Under the micro- 
scope this floc appeared much more irregular in outline, 
more fragile and less compact than did the floc from the 
other test jars. On removing the paddles the floc in jars 
2 and 3 settled rapidly, leaving a perfectly clear super- 
natent water. The rate of sedimentation in jar 4 was lower 
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and the water above was left slightly opalescent. Prac 
tically no clarification was produced in jar 1, although the 
deposit of sediment in the bottom of the jar was nearly as 
great as in the other jars. Aside from 
ideal velocity and period of agitation for a given sample of 
water, this experiment shows clearly that if the velocity i 
too low, the precipitate of aluminum hydroxide will settl 
before it has had sufficient opportunity to 

clusters a maximum number of the fine particles 
the water its turbidity and which it is 
It is believed that; this condition 
water purification plants, and that in 
adequate baffling would result in 
economy of operation. 


determining the 


rather 
which give 


into 
desired to remove 
obtains in many existing 
such instances more 


greater efficiency and 

One of the most important observations that has been 
made in connection with these studies is the part played 
by the “reaction” 


of the water or what chemists 


“hydrogen ion concentration.” 


term 
Aluminum hydroxide is 
least soluble, and consequently most quickly’ and com 
pletely precipitated, in a medium the reaction of which 
is close to true neutrality. 
is usually alkaline. 


The reaction of raw water 


This, however, depends not merely 


upon the alkalinity as determined by titration with an 
acid, but rather upon the ratio of this potential alkalin- 
With 
water low in CO, the dosage of alum necessarry to pro- 
duce approximate neutrality is the amount 


ity to the amount of free carbon dioxide present. 


that will 


iG, 3. 


THIRTY-INCH TANKS FOR CONTINUOUS 
FLOW OPERATION 


reduce the alkalinity one-fifth. Therefore, if the alka- 
linity of the water is low, the alum necessary to raise 
the hydrogen ion to approximate true 
neutrality, and thereby induce rapid precipitation and 
coagulation, low. It is apparent, 
then, that more often an acid, rather than a base, should 
be employed as a means of inducing rapid coagulation 
with alum. It would from an ex- 
tensive series of observations that we must 
ideas in regard to the desirability of a “‘basic” alum. 


concentration 


is correspondingly 


appears, moreover, 


revise our 


The ideas regarding agitation, which were developed 
from these earlier experiments in glass jars, seemed 
to warrant further experimentation on a large scale. It 
was desired, particularly, to learn whether extensive 
baffling of a rectangular basin would yield similarly 
good results and also whether mechanical agitation could 
be used on a large scale and adapted to the “continuous 
flow” method of operation. For this purpose a shallow 
baffle box and a series of circular tanks were constructed. 
A description of the box and tanks and the experiments 
follows: 

The box was made 4 x 12 ft. in plan and 8 in. deep, and 
was fitted with 120 crosswise baffles each 1 in. apart. Loss 
of head occasioned by the passage of the water through the 
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hos (a linear distance of travel of 480 ft.) was partly pro 
vided for by supporting the box in a slanting position. The 
results of coagulation obtamed in this box were equal to 
those obtained in the jars at corresponding velocities (0.1 
to 0.2 ft. per second). It was not possible, on account of 
excessive loss of head, to experiment with the box at the 
much higher velocities which appeared desirable from th 
ar experiment ligher velocities were obtained by th 
emoval of some of the baffle., but this diminished the re 
tention period below the minimum necessary The results 
obtained were of such character as to indicate that mixing 
vy this method could be depended upon to produce satis 
Pactory coagulation provided there could be maintained an 
odequate velocity for a sufficient period of time. 

Three 30-gal. galvanized sheet-iron tanks were built and 
operated in series, With the connections between the tanks 
made of relatively large diameter (2 in.) in order to main- 
tain a low velocity and preserve the flocs. Each tank was 
provided with a rectangular rotating paddle 18 in. long 
(horizontally) by 4 in. wide, fitted to a vertical shaft. The 


SEDIMENTATION BASIN 3 
Cap. 3,500,000 (+) Gal 
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The floc particles were of such size that in a sedimenta 
basin rapid settlement occurred. 

Granting that the results obtained by this method ar 
least as good as can be obtained by the same degrex 
period of mixing produced in the ordinary way by mea 
a comparatively rapid flow through a baffled basin, it 
be apparent that the method offers at least one 
decided advantage, namely, that of greater flexibility. 1 
fact that any desired velocity can thus be maintained, 
that this velocity is practically independent of variation 
flow through such tanks, would seem of itself to justify 
departure from standard practice in the design of coagul 
ing basins. It is believed, moreover, that this type of mi 
ing tank would in many cases eliminate the necessity ot 
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FIG. 4 SACRAMENTO GRIT, STORAGE AND SETTLING BASINS AND COAGULATION TANKS 


paddles were rotated by means of a system of pulleys oper- 
ited by a small variable-speed motor. For a time the 
series of circular tanks was operated in parallel with the 
baffled box in such a manner as to permit of direct com- 
parison between the two devices. 

The results obtained from many trial runs under varying 
conditions demonstrated conclusively that the very rapid 
and efficient coagulation obtained in the glass jars could be 
duplicated in larger tanks provided with mechanical rotary 
mixing or agitation and opereted on a continuous flow basis. 
With dosages of alum averaging about 0.7 gr. per gallon, 
an excellent flocculation was obtained repeatedly. The 
natural turbidity of the raw water at no time exceeded 200 
p.p.m., but artificial turbidities up to several hundred parts 
per million required only a slight increase in alum dosage. 


grit basin and the trouble experienced in cleaning a thoi 
oughly baffled mixing basin. No careful estimates of th 
relative costs of these two types of basins have been pre 
pared, but it is believed that the saving in concrete pe) 
mitted by the use of relatively thin walls in circular tank 
construction, together with the elimination of the extensiv: 
baffling which otherwise would be required, will more tha: 
offset the cost, both investment and operative, of the driv 
ing mechanism necessary in connection with the circula) 
tanks, as proposed. The cost of power for operating th: 
paddles should be low. In any event, it should not be muc! 
in excess of the cost of delivering water through the addi 
tional height necessary to overcome loss of head if baffle: 
mixing basins are used. 

The results of these experiments, covering a wid 
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ange of turbidity and alkalin'ty, have been so con- 
‘stent, and the conclusions which have been drawn 
therefrom so rational, that the engineering staff of the 
sacramento Filtration Division has redesigned the coag- 
ation and sedimentation features of the new treatment 
vorks in that city in complete conformity therewith. 
vhese features of the new works had been completely 
designed on lines more in accord with current practice. 
Nevertheless, tt seemed to be in the interests of eth- 
ency and progress to abandon these earlier designs 
and to adopt a complevely new design, which in many 
-articulars is perhaps without precedent. Certain fea- 
tures of the new design are not related to the utiliza- 
tion of the principles outlined herein. The design of 
the grit basin with special aérators above it and of a 
storage basin as an extension of the grit basin, located 
above the sedimentation basin, has been in a measure 
induced by local conditions. 

Further discussion of some of the more important 
‘onelusions developed from these experimental studies, 
particularly from the standpoint of design, follows: 


Number and Capacity of Tanks For the purposes of 


lesign it is necessary to know (1) the period of time neces 
sary to coagulate the given water with a minimum dosage 
of alum and (2) the extent to which short circuiting is in 
fluenced by the tank capacities and the number of tanks 
used. The former can be determined by simple experiment 
and the latter can be approximated by computation. Our 
experiments indicate that in general an actual mixing pe- 
riod of 20 to 30 min. is somewhat more than ample, but on 
account of short circuiting (which must occur in any type 
of continuous-flow basin) provision must be made for a 
omewhat longer theoretical retention period, say 40 min. 
Our experimental plant was operated on the basis of 40 to 
15 min. of theoretical retention. Attempts to determine 
the extent of short circuiting with the aid of a dye (Uranin) 
were made, but the results were only partly successful. 
The time required for a trace of the dye to pass from the 
inlet of the first tank to the outlet of the last was easily 
determined, but the proportion of the water that was thus 
short circuited could not be determined in this manner. It 
is possible by making certain assumptions (which our dye 
experiments seemed to indicate as conservative) to com 
pute the proportion of water likely to remain in the tanks a 
given interval of time for any assumed number of tanks of 
given capacity. The assumption which it is necessary to 
make relates to the period of time required for diffusion of 
a unit volume of water throughout the tank. Under con- 
ditions likely to obtain, this may vary from practically 
zero to perhaps 2 or 38 min. Under the conditions of our 
experiments, this time interval varied between 1 and 2 min. 
for the purpose of simplifying the computation, we have 
assumed an instantaneous diffusion and the results obtained 
by the proposed formula should be interpreted accordingly 


Let @ Capacity of each tank in gallon 
R Flow of water in gallons per minute 
n Number of tank 
t Minutes actual retention in mn tanks 
a Proportion of water remaining in tanks ¢ min. (or 
longer), 
’ 1 R/Q 


Using the above symbols the following relations hold 
= proportion remaining ¢ min. (or longer) if n 1 


| proportion passing in ¢t min. Cor less) if 1 
proportion passing first tank in ¢t/n min. (or less). 
proportion passing all tanks in ¢ min. (or less) 


| (, os) a proportion remaining in tanks t min. cor 
longer). 


Curves have been prepared to facilitate solving this last 
equation for different values of r, n and t. From these 
curves a series of values of x may be obtained for different 
values of t under any given condition of operation (7 and x 
being constant). Retention period curves computed in this 
way, for the coagulation basins as designed for Sacramento 
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FIG. 5. CURVES SHOWING THE PROPORTION OF WATE 
RETAINED IN COAGULATION TANK FOR GIVEN ‘TIMI 


are shown in Fig. V. The experimental plant curve and 
also curves satisfying the condition Q 10 R for fow 
values of » are included for the purpose of comparison 
These curves indicate that the displacement efficiency in 
creases very rapidly with each additional tank, but that 
good results can reasonably be expected with the use of 
four tanks if each provides a theoretical retention period of 
10 min. 


Coagulation and Sedimentation Velocities Our experi 
mental data indicate that in the coagulation of water with 
alum, and its subsequent sedimentation, there should be a 
gradually diminishing velocity throughout the entire period 
of flow. The initial velocity should be fairly high, say 2 
ft. per second. In each succeeding tank the velocity should 
be reduced gradually until, in the last tanks, the minimum 
velocity shall be just sufficient to keep all of the floc in sus 
pension. In the sedimentation basin the velocity may prop 
erly vary from, say, 0.15 ft. per second at the inlet to per 
haps 0.02 ft. per second at the final outlet. The velocities, 
as given, are substantially those that will obtain under 
normal operation (32 m.g.d.) in the Sacramento plant. Sed 
imentation in the Sacramento design is provided for in 
baffled rectangular basins. There would appear to be no 
reason why in certain cases circular tanks similar to the 
coagulation tanks, but with provision for lower velocities, 
could not also be used for this stage of the process. 

Hazen and others have pointed out that clarification by 
means of sedimentation is independent of the depth of basin, 
and that floor area rather than retention period is the real 
criterion of efficiency. Our observations made in connection 
with the operation of a small and extremely shallow basin 
confirm this view, but owing to limited data and local con- 
ditions with respect to topography and foundation the idea 
of a relatively shallow sedimentation basin for Sacramento 
could not be seriously considered. 

Inlets, Outlets and Conrecting Conduits — The circular 
coagulation basins recommended permit of a variety of pos- 
sible inlet and outlet arrangements. Most of our experi- 
mental runs were made with simple side inlets and out- 
lets. The water was admitted through a 2-in. circular open- 
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ing near the bottom on one side and withdrawn through a 
imilar opening on the opposite side near the top. This 
arrangement seemed to give results equal to 
vith more complicated center top or bottom inlets. In 
ther case diffusion of the water throughout each tank took 
place in 1 to 2 min. Perhaps the simplest and most 
design would provide for the placing of the 
in contact with one another in such a way as to elimi- 
The Sacramento design is more 
elaborate but, it is believed, wii most effectively reduce 
short circuiting to a minimum. Whatever arrangement is 
used, it is important that the water should flow through the 
tanks without sudden changes in velocity as this may 
a breaking up of the larger particles of floc. 


from 
economical 
tank 
naet 


connecting conduits 


cause 


Type of Paddle and Driving Mechanism — The type of 
ayitating mechanism used should be such as to produce as 
nearly smooth, uniform motion of the stated 
velocities. Both high- and low-speed agitators have been 
onsidered. It was thought that a flat circular disk revolv- 
ing at high speed might be preferable to a slowly revolving 
paddle, such as was used in the experiments, but our gen- 
eral observations indicate that any high-speed device would 
break up the floc and therefore would be objectionable. 

The Sacramento studies in coagulation were made 
under the direction of Prof. Charles Gilman Hyde, 
consulting engineer, and C. G. Gillespie, resident en- 
gineer of the Sacramento Filtration Division. Other 
members of the engineering staff, notably H. B. Foster 
and Harry N. Jenks, have been intimately connected 
with the work. The latter was in charge of the ex- 
perimental plant during the last few weeks of its opera- 
tion and secured many of the operating data which have 
been used in the design of the coagulation and sedimen- 
tation basins. The mechanical features of agitation are 
being investigated by Prof. B. F. Raber, assistant 
mechanical and electrical engineer. 


as possible a 


The General Contractor 


Kkatract from an address delivered at the 
board, Associated General Contractors, 
maton, D. C., May 10, by W. O. " inston, 
HE general contractor, in common with the engineer, 
architect, mechanic and laborer, is a cog in a machine 
that makes for civilization and progress. He is both 
proud and happy to be in such company for such work. 
He is not concerned whether his cog be large or small, but 
whether it be large or whether it be small, he is concerned 
in having it so function that the master may say, “Well 
done, good and faithful cog.” 

In a nutshell, it is the rule and not the exception 
that the first concern of the general contractor is for his 
reputation — reputation for skill and integrity — realizing 
that on that, more than on anything else, depends not only 
his success, but his happiness in business. 

And now for a few minutes I shall speak about some 
things which are not germane to my text. 

The construction game is not what it was when I sat in 
some forty-five The cards are different, the rules 
are different, and, speaking generally, the players are 
cleaner and squarer. In this time I have seen the steam 
shovel take the place of the pick and shovel, locomotives 
and cars of Inrge capacity take the place of the wheelbar- 
row and the horse cart, and so on down the line. Through 
the instrumentality of these improved implements of con- 
struction, it is possible to do in three months now what 
would have taken twelve months then, and yet it will sur- 
prise many of you when I say that the unit cost of work 
has increased rather than decreased. 

Fifty years ago, at least in the state of my birth, con- 
tracting was not considered to be a vocation of a gentleman. 
It was work for the roughneck and overseer. But now 
there as well as elsewhere, it is an honorable profession, 
second to none 

It is distinctly a creative and strenuous profession and 
that is why it appeals so strongly as it does to men of 
vision, courage and guts. 
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Tests of Timber Dock Stringers 


By M. O. FULLER 
Asst. Professor of Civil Engineering, Lehigh University, 
Bethlehem, Pa. 
ECENT tests of old creosoted pine stringers t} 
had been in service for about 34 years have sho\ 
good records of strength. Two stringers were tak: 
from a dock of the Lehigh Valley R.R. at Perth Amb 
N. J., being southern yellow pine timbers creosoted 
1886 by the railroad and in service from 1886 or 1887 
October, 1920. The timbers were in fairly good cond 
tion, showing the beneficial results of the creosotin 
lo 
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FLEXURE OF OLD AND NEW YELLOW PINE STRINGERS 


treatment. A new untreated yellow pine timber was 
tested at the same time. These tests were made at the 
Fritz Engineering Laboratory of Lehigh University, 
Bethlehem, 

Beams Nos. 1 and 4 were originally one piece, as also 
Nos. 2 and 3. The specimens were ation in the 300,000- 


FLEXURE 


TESTS OF YELLOW PINE STRINGERS 
New 
ntreated 
Timber 

2 4 5 
Breadth, in ‘ ; 7} 7? 8 
ng ccnnshews baked < 5 14} 1 15 16 
Span, es 11} 14 il} 
Yield pt. from curve, lb.. 9 50,000 40,090 Not reached 
Te 3,800 3,200 Not reached 
Max. load, Ib..... 64,370 68,750 119,750 
Mod. of rupture, Ib. ‘per sq.in. 4,900 5,400 6,600 
Max. total shear at fai.ure Ib.. i 39,880 i 34,370 74,190 
Ave. unit shear, lb. persq.in... 366 295 545 
Max. hor. shear, Ib. aa ) 549 443 817 
Failure. sececeeeeeesess Tension Tension Tension Hor. shr. Hor. shr 


——— Old Creosoted Timbers— U 


lb. Olsen testing machine, the loads on Nos. 1, 2 anc 
3 being applied at the same points as in service. No 
4 was tested with third point loading. No. 5, the new 
untreated stringer, was tested the same as Nos. 1, 2 and 
3. Deflection readings were taken at the point of maxi- 
mum deflection and then these readings were plotted 
against the loads. The load at the yield point was de- 
termined from the curve and the stress then computed 
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B. Welchii As Test for Safe Water and Cause of 
Water-Borne Diarrhea 
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Survey Shows Only One Laboratory that Condemns Water on B. Welchii Finding, One Using Test for 


WELCHII tests of the filtered and chlorinated 
| ewater supplied to Montclair, N. J., from the Little 

is plant of the Montclair and East Jersey Water 
companies figured last year in expert testimony on the 
juality of the water and this year in repeated advice by 
the Montclair Beard of Health that the water be boiled 
before use for drinking. Officially, semi-officially and 
otherwise a campaign of condemnation of the supply has 
been conducted. The use of bottled waters and waters 
from local wells and springs, after certification by the 
health officer, has been encouraged. B. Welchii has been 
held up as a cause of water-borne diarrhea. In view 
of the part that the B. Welchii test has played in this 
campaign against water from one of the best known 
and most highly regarded water purification plants in 
the country and the far-reaching questions that the 
incident raises as to the safety of filtered and chlor- 
‘nated waters in general and as to the sufficiency of the 
standard B. Coli test, Engineering News-Record has 
made and here summarizes a country-wide survey of the 
use of the B. Welchii test and of opinions as to B. 
Welchii as a possible cause of intestinal disturbances 
other than typhoid fever. Most of the replies are nega- 
tive or doubtful. Nearly all show great interest in the 
subject. Many indicate the desirability of further 
study—at least of the anaerobic spore formers. 


EXPERTS IN THE MONTCLAIR CASE 


Experts testifying either in favor of the B. Welchii 
test or against the quality of the Montclair water, or 
both, were the late Prof. W. T. Sedgwick, Prof. M. J. 
Rosenau, Earl B. Phelps and Charles E. North, all in 
support of an application by the Montclair Town Com- 
mission to the State Conservation and Development 
Commission for a permit to take water from Split Rock 
Pond. Following the denial of the permit, the re-estab- 
lishment of the Montclair Board of Health, the engage- 
ment of H. B. Larner as health officer, and the re- 
opening and expansion of the health board laboratory, 
daily tests for both B. Coli and B. Welchii were begun 
about December, 1920, and have been continued since. 
Although the B. Coli tests have rarely been positive, 
B. Welchii were indicated from time to time, notably 
after cold spells. In mid-February, a telephone canvass 
of physicians disclosed 187 cases of diarrhea in Mont- 
clair—in a population of 30,000 or less. The B. Welchii 
findings, the earlier allegations as to the pollution of the 
water supply, the diarrhea cases, not only in 1921, but 
also an outbreak of some 1,625 cases three years earlier, 
led to the circulation of a notice that all water used 
for drinking and cooking be boiled for 30 minutes. This 
advice has been renewed from time to time, on the 
strength of occasional findings of B. Welchii. The 
earlier diarrhea outbreak mentioned was attributed to 
the dislodgement of deposits in the 51-in. feed main 
supplying Montclair and other communities, due to a 50 
per cent increase of velocity caused by war emergency 
and cold weather consumption demands. At the same 
time, it is understood, the filters were by-passed, so that 


Comparison and a Few Occasionally—No Proof that B. Welchii Cause Intestinal Outbreaks 





had been chlorinated only 


was supplied. Montclair and Glen Ridge, which got the 
first dose of the under the conditions 
were the chief sufferers from the outbreak. It 
that for past there 
tvphoid in Montclair—no deaths for than three 
vears; only three cases in 1920, all “contracted out of 
town” and only two cases thus far in 1921. 
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The 66 replies to our B. Welchii inquiries (nearly 
every one appealed to replied) have been tabulated in 
three groups: (1) Federal and state health authorities; 

2) Water-works and board of health laboratories; 
Private laboratories and consulting sanitarians, Nume 
cus supplementary statements, some of much length, are 
given. 


(3) 


RESULTS OF SURVEY ARE GIVEN IN BRIEF 


Briefly, the replies, which come from Massachusetts 
to California, and Ontario to Texas, show that Mont- 
clair stands alone in depending upon the B. Welchii test 
as index of the safety of its water supply and almost 
alone in holding that there is a proved relationship 
between B. Welchii and intestinal outbreaks. Jersey 
City, after a period of occasional use, has tested for 
B. Welchii since Montclair citizens were advised to boil 
their water, but this is due to the feeling of Dr. 
McLaughlin that since Jersey City has a supplementary 
supply from the same source as Montclair it is desirable 
to be able to make B. Welchii comparisons between the 
fitered and chlorinated Passaic water and the regular 
main supply from the Rockaway (a tributary of the 
Passaic), which is chlorinated only. The only report of 
any extensive series of B. Welchii tests is from Dr. 
Hale, New York City, in 1917-19, but he now uses 
brilliant green to eliminate B. Welchii from interference 
in the B. Coli presumptive test. A few others report 
that the B. Welchii test is or has been made occasionally 
and two or three hope to make it. To save repetition 
and space, a number of statements of lack of knowledge 
of the use of the test in America have been omitted, as 
well as some references to its known use in England 
(under the name B. Sporogenes or B. Sporogenes 
Enteritidis). For the same reason, many detailed 
expressions of doubt as to the value of the test, or as 
to B. Welchii causing diarrhea, have been omitted. 

Much of the omitted opinion appears to be based on 
data presented by Dr. J. P. Simonds in a monograph 
presented in 1914 to the Rockefeller Institute of Medical 
Research and published by the Institute in 1915 as 
“Studies in Bacillus Welchii, with Special Reference to 
Its Classification and Its Relation to Diarrhea.” (Unfor- 
tunately out of print.) It should be noted that this 
monograph contains neither specific mention nor even 
a hint that diarrhea is water borne, whether caused by 
B. Welchii or otherwise. 

Without attempting to distinguish between facts and 
opinions on B. Welchii given by Dr. Simonds and by our 
own correspondents the following highly condensed 
summary is given: B. Welchii is widely distributed in 
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trouble is due to irritation posal 
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think that a specific organism n 
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— B. Welchii Test Cause of 
1. The Federal and State Health Made* Advisable * Intestinal 
Services Trouble* 
U.s Dr. R. H. Creel, Asst. Surg. Gen., 
Pub. Health Serv., Washing- 
ton, D.C No 
Dr. G. W. McCry, Dir Hyg. Lab Doubtful 
ME P.C. McGouldrik, Dir. Lab. Au- 
gusta Nodata Nodata No data 
VT H_B. Stone, Dir. Lab., Burl'n No No 
MASS.: H. W. Clark, Dir. & Chem., Some- 
W. & 5S. Lab., Boston times? Oocasionally 
R. 1 S. De M. Gage, Chem. & San 
Engr., Providence No No# Not proven 
CONN.: J. F. Jackson, Dir. Bu. Eng 
Hartford No Noé 
N.Y T. Horton, Chf. Engr., Albany... No Not proven’ Not proven§ 
W. F. Wells, Biol. & Sanit n, 
Cons’n Com., Albany In past Not yet 6 Not proven $ 
N.J R.B. Fitz Randi lph, Chf. of Lab., 
Trenton No Proposed 7 Not proven? 
PA C. A. Emeraon, Jr., Chf. Engr., Prefer Coli 
Harnaburg No Aerog. Group’ Not proven 8 
DEI C. H, Wells, Spec. H. Comr., 
Wilmington No No proof 9 
MD R.B. Merse, Chf. Engr., Balt. No No 10 Not proven 10 
VA R. Messer, Chf. Engr., Richm’nd Now... ee eee , 
W.VA.;: E. S. Teasdale, Chf. Engr., 
Charleston No No data No data 
N.C J.W. Kellogg, State Lab. Hyg., 
Raleigh No No No evidence 
8.C Dr. F. A. Ce ward, in. Chg. Lab., Onoe Sometimes as 
Columbia adjunct Debatable 4 
E.L. Stlby, San. Engr., Columbia Possibly with 
B. Col 12 
FLA G. W. Simens, Jr., San. Engr., 
Jacksonville....... No Not proven 
ALA G. H. Hazethurst, Chf. San 
Engr., Montgomery No Doubtful Not proven 
LA 1. H.O' Neill, San. Engr..N.O. No®B Probable 18 
OHIO: W. H. Dittoe, Chf. Engr., Col. No 4 nro, 06 
MICH.:C.C. Young, Dir. Lab., Lansing Some Valuable 
times = adjunct 
ILL H. F. Ferguacn, Chf. San Engr., 
& MM. W. Cowl Avalyst, Few spec- No conclusion 
Dept. Pub Health ial studies 1, dL, reached bu 
Miss M./ Bact., State W 
Surv., Urbana No MOU «=. Sa we saddsxeas 
WIS.: C. M. Baker, State San Engr., 
Madison.... a. . 2 wstena babes! aed sawawaenes 
IOWA: J.J. Hinman, Jr., Water Ana- 
lyst, Lowa City No 16 Doubtful 16 Doubtful 16 
MINN.: H. W. Whattaker, Dir. Div. San., | 
Minneapolis... | oka ara okt ek 
Dr. A. J. Chesley, Act’g Ex. Off, 
Div. Prev. Diveases Re ek ek See note 17 
TEX Dr. M.Graham, Bacteriologist. No No No proof 
CAL Ralph Hilscher, Dir. Bu. San. 
Eng., Sacramento.......... Once 18 
1. McCoy—Most of the evi- is the cause. It seems to m: 
dence seems to show lack of that much bacterial work 
correlation of B. Welchii with would have to be done, not 
water-borne intestinal troubles only regularly, but also during 
The usual presence of the or- | epidemics of gastro-enteritis, 
ganism in normal stools in thereby showing the distinc- 
considerable numbers must be tive prevalence of B. Welchii 
considered. during epidemics, to substanti- 
® Clark—<About six years ate the B. Welchii theory if 
ago we studied the B. Welchii it should be found that B. 
test quite extensively. It did Welchii, B Coli and a high 
not seem to pay for the extra total bacterial count are co- 
work In the past two years existent it might not be neces- 
we have made occasional B sary to multiply our_ tech- 
Welchii and B. Coli compari- nique, to determine pollution. 
sons in such waters as thi Studies of the subject might 
filtered Lawrence supply and well be made by the U. S. 
once or twice in connection Public Health Service or by 
with intestinal outbreaks some of the state health de- 
thought to be due to water but partments equipped for re- 
we have seldom found B. Wel- search work. f 
chil and do not seem to have | i. Fite Randolph—W*« da 
gained much information. The not propose to make routine 
test may occasionally be of B. Welchii tests unless it can 
value in connection with be shown much more Clearly 
others. than has yet been done that 
8. Gage—So lone as we lack the germ in w iter indic ates 
danger to health We plan B 
a proved relationship between Welchii tests of some of our 
B Welchii and water-borne water supplies. This will take 
intestional roubles, 1.40 Ret | Rome time to. complete, but 
7 , . ; think will give us information 
test to our routine or substi- of value. Any surface water 
tuting it for the B. Coli test } from an inhabited watershed 
1. Jackson — Until our | may be expected to show 
knowledge of the B. Welchii | spores of B. Welchii at times. 
organism fs more complete, I | These spores are resistant ta 
very much doubt if it will be | heat and, so far as I can as- 
used generally as a substitute | certain, are not destroyed by 
for the B. Coli test. ' chlorination at ordinary rates, 
5. Horton—The moreTstudy | Being small, some B. Welchii 
outbreaks of gastroenteritis spores will pass through an 
the more I am convinced that ordinary rapid sand _ filter. 
most of them, at least, aré Therefore it is to be expected 
water-borne. Whether it fs in that a filtered and chlorinated 
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B. Welchii Test 
dvisable 








Cause 
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Not pr 
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MINN'LIS: L. J. Birdsall, Supt. F'n No Doubtful 29 Roe : 
ST. LOUIS: A. V.Graf, Chem. W. Div. Som se Not prove 
times 30 = Dout 80 Sania 
TORONTO: NJ. H 1, Bact. Water no Not proven’ 
I'n Plant No 31 No 31 
but throw littl light upon | fused, tests - > ; 
purificant plant. efficiency. ’ i might be idan e = rs 
8. Emerson We make rou- to B. Coli. In a recent | “a 
tine tests for the Co'i-Aero- igation at Greenville, S = } 
genes group, as preferable to laboratory findings wer oe 
the specific test for B varied and confusing dca 
Welchii Quite frequently, in | 13. O’Neill—In the ur 
surface waters, the Aerogenes of 1919, by request meen 
group is found when B. Coli is bacteriologist of | SI theta 
absent in differential exami- tested for B Welchit oo 
nations. We consider such found it in the Red River ie 
supplies doubtful but feel that Bayou water after tiver and 
further studies should — be tration and liquid chlorine. re 
made before either approving B. Coli is seldom eb orinatior 
or condemning a supply—such treated supply, by — in th: 
as checking physical field in- number of samples a lars 
vestigations, additional ana- ferment lactose ; examined 
lyses or both. Usually in dys- sumptive test. | bel the pre 
entery outbreaks we have | is some relation bet ee 
been able to find rather defi- lactose ft rmenting ae 
nite causes, either by physical (probably in. m 1s oOrganisn 
examination or by establish- | Welchii) and me 2 case BR 
ing a fleld laboratory on the | enteric diseases or oe ” 
site and searching for the phoid, but I Raa as than ¢ 
specific dysentery bacteria. | data, ave no defi 
9. C. H. Wells—If a water | 14. Dittoe—.w 
contains B. Welchii in _con- gas forms nl sree tere ne 
siderable numbers it would be | in 10 cc. of Alten ‘ be four 
reasonable to suppose that in- | waters. In fleld one grour 
testinal troubles in the com- | the presumptive oor we mak: 
munity using it were caused | in the laibahiaieear ae only, b 
by the water. In such a case firmed tests oc a partly cor 
the stools of some of the pati- not think it c made, We d 
ents might well be examined lifferentiate bet ees a 
to find the predominating ind B. Welchii ween B. Coll 
type of organism or at least vould cause gy as either forn 
whether it resembles those | ¢ubation and indica eroth in- 
found in the water. | satisfactory w shar ae an oun 
1). Morse—The B. \Welchii face water we might ee su: 
test has so many difficulties ticular case differs: In a par 
in technique that its adop- produc hie Gemaetene tee £ 
tion is not likely to be gen- narily, even in = ms Dut ordi 
eral. It often seems more would accept ae 7 cases, wi 
a oe eo es s- confirmation ase L as 
ina outbreaks oOo anaerobes a oe ; i‘ s mse 
in milk rather than in water “ “ag mone examination 
supplies. In most of the ap- 1 o roung We occasionally 
parently water-borne gastro- ook for the B. Welchil grout 
intestional outbreaks, the poor = the B. Coll test is nega 
condition of the water supply awe but anaerobic gas forn 
has been reflected in the cur- ers are present. 
rent B. Coli tests. At Camp 17, Chesley—Last year ther: 
Meade, several years ago, it was considerable — intestin 


was reported that B. Coli tests 


gave no evidence against the 
water yet B. Dysentery (either 
Flexner or Shiga type) was 
isolated from the water. 

11. Dr. F. A. Coward—Some- 
times the B.. Welchli_ test 
would be a valuable adjunct 
but it could not safely displace 
the routine official test Four 
or five years ago at Abbe- 
ville, S. C., there was a very 
mild epidemic of a_ peculiar 
diarrhea, resembling sprue. 
found B. Welchii in stools at 
the decline of the epidemic, 
which was _ self-limited. Epi- 
demiological stu@y, by exclu- 


sion, pointed to tne city water 
supply. 

12. Silby 
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Welchii has been found in our 
Rockaway 
as it seems to be incapable of 
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our 
does not appear 
importance 
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know 
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cess 
large 
samples 
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liarrhea proved to be due to 
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found 
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Biol., Dept 


Biol. & Pub. Health, M. 1. T. In addition 


New York City : 
Not proven 38 


Scientific 4 ie 
See note @ See note @ Not proven 


Chem, & Bact 
Hopkins School Hyg. & Pub. H., Some- 


Cleveland, O 
Dept. Hyg. & Bact, 
Doubtful #4 No more thar 
Univ., Cleveland 

Doubtful 45 Doubtful 
Civil Engineer, Chi 


la. State Col 
Louis No indicau 


toa word or two re 
more detailed 


Rockaway 
upplementary 


summarized. 


well equipped 
purification 
Il attach any great value 
finding 
most 
indicating 
I believe 
fairly 
pose, 
which 


organism dependence 


chlorination. 





filter plant is supposed to pro- 


gas-producing 

absolutely 
Robertson 

laboratory 


chlorinated 
to be of much 
compared 
All attempts of which I 
to produce 
feeding cultures 
met with little or no suc- 


practice is to test 


whenever 


considerable fermenta- 


percentage 
frequently 


dysentery 


agglutination 
termine identity. 
In our heavily contaminated 


pathogenic 
numbers, organisms, 
conclusions 
to the effect of the germ upon 
potable 
Bahlnan—For 
three years we have been dif- 
ferentiating 
o-called 
types 
Beginning 
elaborated 
and are now using, besides the 
Methyl 
Proskaur 
studying 
these 
non-growth 

acid medium. 
give 
tive 
Coli, 


St iphy loc occus 
Staphylococcus Albus, Stephy- 


Streptococcus 


Fluorescens, 
Convexus, 
Hemolyticus 
Pvocvaneus. 


Streptococ- 
non-fecal 
Streptococus 
molyticus especially has given 
considerable 


for rather widespread 
infection. 
opinion that the 
should not be 
sufficient. 


correlation 


considered 
work will 


proportion 
Acrogenes, 


of typical B. group to which it belongs and 


has frequently 
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with the other members of the 
Broup 
G f I Wel i 

been f yuently isolated from 
eur filtered water but no 
routine determination of it 
presence } beet itt pted 
be * we do not feel that 
the result would be of mu 
value We hay no ¢ 


would warrant belief that l 


l bacteriology, p 
14) To its presence [refer 
ring now to linteritidi 
Sporogerns Eeprror.] in milk, 
Klein attributes certain epi- 
demics of diarrhea, but there 
is no ifficient evidence for 
thi View, especially since 
Glynn ha hown that large 
numbers of the bacilli may be 
swallowed by a healthy man 
Without producing any imme- 
diate ill effect Some writer 
have proposed that the pres- 
‘ of . Welchii in water 
vuld be taken as evidence of 
Wage pollution, but the fact 
that the organism oceur 
abundantly in soil does not 
countenance the adoption of 
such a criterion. 

13. Rosena I think B 
Welchii in a drinking water 
has sanitary significance, but 
it effect upon health may be 
questioned. It is probable that 
Lb. Welchii, like LB. Coli, in a 
drinking water is more an in- 





’ 
s} 


dex than a menace However, 
we re not sure of our ground, 
and therefore no definite state- 
ment can be made at this 
stage. The subject is a big 


one and should be studied 
from different angles in differ- 
ent parts of the country. It 
would be fine if a commission 
could — bs ippointed to solve 
this puzzle. 


$8. Hill—The English bac- 
teriologists have ascribed 
some importance to anerobic 
spore-forming bacilli as ind'- 
ators of sewage pollution, of 
which the form described ag 
B. Aerogenes Capsulatus 
(Welch and Nuttall, 1892), 
now called B. Welchii, and the 
form isoiated by Klein (Klein, 
1898 and 1899) in 1895 in the 
course of an epidemic of dia- 
rhea in St. Bartholomew's 
Hospital, described under the 
name Bb. Enteritides Sporo- 
genes (now called B. Sporo- 
genes) are types, but some 
difference of opinion exists as 
to their pathogenicity. In 
America no great stress has 
been laid upon the presence of 
spore-forming bacteria in wa- 
ter supplies In fact, qualita- 
tive bacterial examinations, 
although of great importance, 
have been attended with such 
difficulties that they have not 
been undertaken here to the 
extent that they have abroad. 
Spore-forming bacteria, how- 
ever, are associated with sew- 
age, as well as with intestinal 
disorders, and undoubtedly 
these bacilli have a much 
greater resistance to the ap- 
plication of chlorine than do 
the ordinary vegetative bacilli 
of the B. Typhosus type or the 
B. Coli type. 

39 Jackson -—— Separate 
article, giving technique, will 
be published later on. 


40. Soper—I should say that 
it was very scientific to use 
B. Welchii and B. Coli as a 
criterion by which to deter- 
mine whether a water is fit for 
drinking purposes, but I do not 
think many authorities would 
place much reliance upon the 
test except where these orga- 
nisms, one or both, were pres- 
ent in large numbers. And in 
such instances there ought to 
be other and _ confirmatory 
evidence. Sometimes it is im- 
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shows that Welchil in water 
pollution. 
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chlorination, 
will show them to be 
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tories, especially as the detailed 
technic makes the labor exces 
for the results obtair 
speaking, 





into confirmed tes 
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would seem on 
that they 


concerned 


bles from 
intestinal 





experimentation on 
that I know about 
published 

(Thompson 
Laboratory 


swallowed 


immediate 
However, the study of an- 
developed 
recent years, 
periments need repetition, with 


laborators 


excessive 
in the intestines was connected 
with the production of an ane- 
condition 
The use of the relative 
abundance r 
an index of pollution 


widespread \ 
this organism in soil does not 
seem to render it particularly 


occurrence 


sewage of human origin. 
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nature, including soils and waters. It is a normal 
inhabitant of the iniestines of both men-and animals. 
It is a spore former, and therefore, lise nitrates, an 
evidence of remote rather than recent pollution. 
it is a spore former, it may chlorination. 
B. Welchii—vor perhaps a whcle group, cr it may be a 
number of strains, of lactose-splitting, spore-forming 
has been studied under ten or a dozen differ- 
Welch and Nuttall (Johns Hopkins Univer- 
giving the earliest full description as 
Capsulatus; Klein (Germany, 
using the name B. Enteritidis 
Englishmen, including Sir Alexander 
either the last preceding name or B. Sporogenes. 


Since 


escape 


nnaerobes 
ent 
sity, 


names: 
1892) 
B. Aerogenes 1895), 
various 
usings 
These 


Sporogenes ; 
Houston 


many terms and possible strains give rise to confusion, 


which, combined with difficulties in technique, cause 


doubt as to the past work and also as to the wisdom of 
Besides this, it may be 


making the test at present. 
inferred from the meager data at hand, that many of 
the tests reported as B. Welchii are merely presumptive. 
Some of those reporting think there is more cause for 
attributing non-typhoid intestinal outbreaks to milk 
than to water and it is pointed out that the extensive 
and growing use of milk pasteurization gives B. Welchii 
or related spores a comparatively free field in milk 
supplies. 

Statements supplementing the tabular summary are 
presented as foot notes or, where too long, as text with 
reference numbers to the table. Even with the utmost 


condensation feasible some of the longer statements, 
and also data on the technique of B. Coli tests, have to 


be held for later issues. The longer summaries follow: 


6. W.F. Wells, Albany, N. Y.—In the winter of 1910-11 
Grand Forks, N. D., Dr. G. F. Ruediger and | 
isolated B. Welchii from river water treated with hypo- 
chlorite of lime. Whereas B. Coli was found in 0.1 c.c. 
quantities, before disinfection, B. Welchii was almost always 
found to be present in 5 ¢.c. quantities after disinfection. 
The change from a filtered to a disinfected water for several 
months did not seem to affect the health of the community 
in any way 


while at 


THE POTOMAC RIVER INVESTIGATION 


During the investigation of the Potomac River watershed 
in 1914-15, I again had a chance to study the distribution of 
organisms, while serving under Surgeon (now 
Surgeon-General) Hugh S. Cummings, U. S. Public Health 
Service. It had been noticed in the areas of high sewage 
pollution where B. Coli was present in large numbers that 
little difficulty in the isolation by ordinary methods was 
experienced. As B. Coli decreased, however, the percentage 
of gas forming organisms which proved not to be B. Coli, 
also diminished. It suggested a similar phenomenon to 
that of Grand Forks, N. D., except that the death of B. 
Coli was due to natural causes instead of artificial disinfec 
tion. Following out this clue I made a rather extensive 
survey of the Potomac River to determine the natural dis 
tribution of these organisms in a tyvical river. 
105, “Investigation of the Pollution and Sanitary. Condi- 
tions of the Potomac Watershed,” Hygienic Laboratory 
Bulletin 104, U. S. P. H. S., Washington, D. C., 1916). It 

shown that the gas forminz anaerobes are generally 
distributed throughout the whole region in smal! numbers, 
and because they do not die off as rapidly as B. Coli they 
persist even after B. Coli have disappeared. In other words, 
they seem to be rather generally distributed in a polluted 
river in small numbers, without great variation in number 
as compared to B. Coli. 

Furthermore, the studies at Fishermen’s Island, Va., in 
areas ‘rermote from sewaye pollution, revealed the presence 
of these organisms in small numbers in sea water and in 
fairly large numbers in the mud areas. It seems likely that 


these 


(See pp. 97 
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organic matter is undergoing putrefaction t 
organisms flourish. Tests made on the rapidly ferment 
sediment in the Chesapeake and Ohio Canal at Cumber!: 
Md., show the presence of 500,000 spores per cubic ce: 
meter. 

Houston, in England, has done much work on the 
t-ibution of this organism in river water and has accurat 
described the same phenomenon. Savage, in summariz 
large numbers of results by different workers, shows t} 
yeneral distribution. They are found commonly in milk 
various foodstuffs. The common infection of wounds 
trench warfare of the Great War also indicates general] 
tribution in soils. Dr. Creel of the U. S. Public Hea 
Service found a large percentage of treated waters on trai: 
to contain this organism in small numbers. In the Int 
national Joint Commission report its occurrence in lar 
numbers in the St. Johns River is also noted. 


whnerever 


BROAD CLASSIFICATION BETTER THAN FINE DISTINCTION 


Until more definite methods for classifying the B. We! 

roup of organisms are developed it seems better for 
impartial water-works operator to make a broad classifi 
tion and not attempt to go into finer distinctions. Unt 
some particular member of the group is discovered to ha 
a pathogenic effect when taken in small numbers in drink 
water it is only logical to assume that the wide distributi 
of the general group, and its common occurrence in drinki) 
waters without any distinct result having been observed 
makes its presence no cause for alarm. Unquestionably, if 
some of these organisms become lodged in a portion of thi 
body which will permit the development of anaerobic orga: 
isms, they may cause a very serious condition. Ordinari!, 
therefore, it probable that the organism may b 
taken in small numbers in drinking water without seriou 
danger. Furthermore, its significance is an indication of 
the sanitary condition of water entirely different from that 
of B. Coli, and its presence cannot be 
indication of a dangerous water supply. 

l5a. H. P. Ferguson and M. W. Cowles, Springfield, Il. 
lor the past year we have been making examinations at 
regular intervals of filtered and sterilized water from sev 
eral Illinois plants. Many of the samples of filtered water, 
with or without sterilization, especially where the raw 
water was rather highly polluted, showed a considerable 
number of gas formers on presumptive tests, but confirma 
tory tests on endo medium failed to produce any growth 
whatever in many of the samples. In some supplies it was 
possible to have the dose of chlorine increased, but the 
percentage of gas formers was not substantially reduced. 

At Quincy, where daily control tests on Mississippi River 
water, filtered and then sterilized by liquid chlorine, wer 
carried on by Mr. Gelston, superintendent of water-works, 
the number of gas formers present on presumptive tests 
increased considerably in 1920. An increased dose of 
chlorine failed to reduce the number of tubes showing gas 
formation. On account of lack of sufficient personnel w 
could send no one to Quincy to make daily tests for B 
Welchii or other organisms of the same group but a few 
samples sent to our laboratory at Springfield were inocu 
lated into litmus milk, in anaerobic culture, and organisms 
of the B. Welchii group were found present. In about a 
month the amount of gas present in presumptive tests began 
to diminish suddenly and special tests failed to show th 
presence of B. Welchii in large numbers, even in the raw 
water. From the local records it appears probable that 
these organisms will not again appear in the raw water unti! 
the fall of 1921, when it is hoped that a more complet: 
investigation may be made. 

The presence of these organisms has also been suspected 
in water obtained from Rock Island, Atton and at times 
from East St. Louis. At Rock Island and at Alton th« 
sterilizing agent is added to the raw water and it could 
be expected that an increase in the amount of chlorine would 
produce a smaller effect on the resulting effluent than if 
the sterilizing agent were added after filtration. The filte 
plants at the four cities mentioned have to treat water 
polluted by sewage, in some cases from communities man) 
miles up stream, and in other cases by relatively fresh 


seems 


accepted as 
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It is hoped that as soon as sufficient personnel is 


sewage. as | . 
wvailable that detailed field investigation may be carried on 
» these four cities and at filtration plants where similar 
conditions exist. 


The literature indicates that B. Aerogenes (as distin- 
vuished from B. Coli), B. Aerogenes Capsulatus, B. Enteridi- 
is Sporogenes, and B. Welchii are so nearly alike that only 
complete morphological and cultural tests will distinguish 
between them, and that the organisms may be found in 
sewage in varying quantities. From the results obtained 
in confirmatory made in this laboratory on endo 
medium and on eosin methylene blue agar, it appears pos 
sible the aerogenes colonies, as distinguished by Levine, 
may at times represent a very resistant group of organisms 
which are possibly directly and closely related to the spore- 
forming organisms of the B. Welchii group but considerable 
detailed laboratory investigation will be necessary to deter- 
nine if this relationship exists. 

At this time, no definite information can be given relative 
to the harmful effect or disease producing power of the 
spore-forming organisms of this type when present in a 
water used for drinking. 

16. J. J. Hinman, Jr., Towa City, lowa.—Material I col- 
lected in 1917 for my paper on American Water Works 
Laboratories (Journal Am. W. W. Asso., June, 1918) shows 
no reference to any one making a routine search for the 
Clostridium Welchii, and I do not know of any laboratory 
at the present time that regularly makes this examination. 
Recently in checking up the results with fermentation tubes 
from 15 Iowa water supplies filtered and chlorinated (no 
reports of intestinal trouble from any of the corresponding 
communities) I found the following distribution: 


tests 


Tubes showing B. Coli type.. aes ; a 391 
Tubes showing B. Aerogenes type* ...... iene ie secs RD 
Tubes showing atypical gas formerst.............. 1,902 
Tubes failing to show gas formations........... 8,188 

10,566 


*During a part of the series PR. Aerogenes was not differentiated 
from B. Coli. 

tMost of the atypical forms refused to grow 
confirmatory plates They 
forming anaerobes. 


aerobically on the 
appear to have been commonly spore 


Lately I have tried a modified Weinzirl anaerobic spore- 
former test, using a dried milk medium and _ planting 
in it either 10 ¢.c. of the water or a few drops of the liquid 
from positive fermentation tubes. For all practical pur- 
poses this test is the same as the Botkin test for Clostridium 
Welchii. In a number of tubes I obtained gas production, 
stormy fermentation, and butyric acid odor. I did not carry 
the work further. 


WELCHII TROUBLE FROM MILK RATHER THAN WATER 


The Clostridium Welchii is so frequently found in milk 
that if there were any great danger of intestinal infection 
due to its presence in the normal human intestine, we could 
expect continual trouble from the milk supply, rather than 
from the purified water supplies, where the concentration is 


certainly much less than in milk supplies. The work of 
Kendall and others indicates that Clostridium Welchii, 
chiefly from cow’s milk, in all probability, has caused 


diarrhea in young children. Kendall and Day claim that two 
factors are necessary to the multiplication of the organism 
in the intestines: (1) excess of utilizable carbohydrates, and 
(2) deficiency in lactic acid forming organisms, since the 
production of the acid tends to inhibit the growth of the 
Clostridium Welchii. The diarrhea has been ascribed to the 
irritant action of butyric acid formed by the Clostridium. 
Perhaps a soluble toxin is also involved. 

If it is believed that these occasional difficulties, prob- 
ably due to milk-borne infections, are sufficient ground for 
demanding that public water supplies shall be free from 
these organisms after purification, an enormously heavy 
burden will be put upon the plant. The different strains of 
the Clostridium) Welchii ‘react somewhat differently to 
heat. Heating to above 80 deg. C., or even to boiling, cannot 
be expected to kill 100 per cent of the spores, nor can 
chlorine in practical concentration remove all of them. 
Greatly improved filtration practice would seem to be the 
only way of removing all these spores, 
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When polluted water has been treated, finding in the 
effluent an organism known to be much more resistant than 
the ordinary pathogens can have little value as indicating 
sewage contamination, 


Clostridium 


Unless it is necessary to exclude the 
Welchii for its own pathogenic properties, a 


more useful search is the examination for the B. Coli type 
organisms, imperfect though our knowledge of this yroup 
may be. 

NEW YORK City GAVE Up RouTINE B. WELCHII TESTS 


20. F. E. Hale, New York City.—When D. D. Jackson 
first devised the use of lactose bile for the presumptive test 
for B. Coli, we knew that B. Welchii also gave this test 
and believed it to be the only form in addition to the B 
Coli group which produced gas to any extent in that media. 
We had accessible the original article by Dr. W. H. Welch, 
Johns Hopkins University, and obtained cultures from him 
Which we compared with cultures of Sporgenes (so-called) 
obtained from Klein in London. The latter culture proved to 
be the same as that furnished by Welch, but later work in 
dicated that there was an entirely different form which we 
isolated from water and which could be classed under the 
name Sporogenes and did not ferment lactose. We had also 
available Klein’s original literature. 

As B. Welchii is always present in small amounts in feces 
of human beings and animals, Jackson felt that the fact that 
B. Coli gave this test in presumptive media did not detract 
from the B. Coli test, since either was of equal significance. 
As it was easy to isolate B. Welchii, in case one cared to, 
from the bile tube we frequently did so. It was only 
necessary to make a hanging drop when long chains of large 
bacteria, non-motile, were visible, and usually a plate made 
from a tube in which Welchii was present and incubated 
at 37 deg. C. would prove sterile, Welchii overgrowing the 
other forms in the bile and not appearing on the plate, as 
it was anaerobic. Different workers have found that B. 
Welchii interfered with the study of efficiency of chlori 
nation plants, owing to the spores not being killed by 
chlorination. Since these spores might exist in the soil or 
elsewhere for a year or more, it was felt that their presence 
did not signify recent contamination and consequently arose 
the change in Standard Methods (which I personally con- 
sidered a step backward) by the dropping of bile and the 
use of the lactose broth with confirmation of the B. Coli 
group (and since then it has been recommended to differ- 
entiate the fecal from so-called non-fecal forms of B. Coli 
in order to narrow down the evidence). 

I think the work involved was too great for the value 
received in these various isolations as routine and have 
given more attention to the tests for B. Typhi, ete. Owing 
to the trend of opinion against B. Welchii as of any signi- 
ficance a new media has been developed at this laboratory 
and used for nearly two years past—a modification of the 
lactose peptone bile by the addition of brilliant green, which 
eliminates B. Welchii from the presumptive test. 

The following table showed the relative number of tests 
for specific bacteria which we made during the last four 
years: 





1917 1918 1919 1920 
Tacteria, (total count 37° ©.) 10.673 11. 13,377 13,349 
I Coli (presumptive) 10,724 11,53 13,377 13,357 
Bb. Typhi sh he 809 1,325 708 728 
Ik Sporogenes 361 R60 296 150 
I Welchii ee 1,255 238 72 


From April 1, 1917, to April 1, 1918, the presumptive test 
for B. Coli was confirmed and identification of B. Welchii 
made with the result that out of 5,283 samples examined 
B. Coli was positive in 1,493 samples and B. Welchii was 
present in only 1 per cent of the total samples. It also 
indicated that 4 per cent of the presumptive B. Coli tests 
contained B. Welchii, or vice versa, that 96 per cent of our 
presumptive tests were certainly B. Coli. 

We have found B. Welchii in ice in the absence of B. Coli 
and the intestines of sea-gulls exposed dead to very cold 
weather to the exclusion of B. Coli. Samples of water con- 
taining B. Welchii when tested for several days in succession 
have very soon shown the disappearance of Welchii, indicat- 
ing that the spores may develop in water supply and die 
out, and that Welchii does not form spores in water. 
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23. W.C. U. Baton, Pittsburgh, Pa—I have made some 
tudies of B. Welchii but never arrived at a where I 
placed any practical value on the results obtained. In 
1911-12 we made quite an exhaustive study of the presump 
tive test for the colon group. (See 1912 report of the 
Bureau of Water, Pittsburgh.) We ran into an anaerobic 
gas-forming bacillus which caused a disturbance in the 
smoothness of the presumptive colon test. This organism 
we called the “gas bacillus” because we were unable to make 
it check up satisfactorily with our conception of B. Welchii; 

was probably closely allied to that organism. We were 
unable to devise a means of absolutely eliminating or in- 
cluding it in the presumptive test. It did not appear with 
regularity. As nearly as we could determine, it seemed to 
appear more frequently during periods of low than high 
temperatures of the water. It will appear in any presump- 
tive test, but is eliminated from confirmed colon tests be- 
cause it will not develop on the isolation plate. About this 
time the 1912 edition of Standard Methods, A. P. H. A., out- 
lined the test for B. Sporogenes. We made considerable 
trial of this test to see if it appeared to have any practical 
value locally. As I remember it, we were able to get an 

isolation, but the test did not promise to be 
useful in routine work and was discontinued. 

It is my opinion that B. Welchii or B. Aerogenes Cap- 
sulatus as well as B. Sporogenes {sometimes named B. 
Enteritidis Sporogenes) and the organism above referred 
to as the “gas bacillus” are all closely allied. 


point 


eceas ional 


SEE No SUBSTITUTE YET FOR COLON TEST 


As yet I have seen no method of getting away from the 
colon test, but I believe it can be greatly improved in value 
by careful confirmation and by determination of the main 
species of the group. Some four or five years ago we did 
considerable work on the Colon-Aerogenes group, as found 
in fecal matter and other sources. As time permits, we are 
still working on improved methods of separating the 
Aerogenes from Coli in routine tests. We believe we are 
able to make better interpretations of results than formerly. 

1 believe the time is not far distant when interpretation of 
bacterial water analyses is going to be on a very firm 
foundation and the experienced man is going to be able to 
classify the sanitary quality of waters within quite narrow 
limits. When this is done we shall probably find ourselves 
cut loose from arbitrary standards and rule-of-thumb 
methods. 

I have no personal evidence that B. Welchii causes water- 
borne diarrhea. I can from the nature of the 
organism that in numbers it might cause considerable dis- 
turbance in the intestinal tract. 

26. H. E. Jordan, Indianapolis.—We have found from time 
to time in the chlorinated filtered water, during the cold 
months, organisms (named by us F-11-21) which produce 
initial fermentation in lactose broth, are not recoverable on 
the ordinary sub-culture plates and require a commensal 
to bring their various reactions. 

During the winter of 1919-20, Indianapolis, and a good 
many other cities in this part of the country, had a consider- 
able amount of infection which, according to the views of 
some physicians, manifested itself in certain cases in the 
respiratory tract and in other cases in the intestinal tract. 
The winter of 1920-21 was relatively free of both types of 
infection. 

Available literature indicates that those who studied B. 
Welchii and possibly identical or related organisms in the 
earlier days found it associated with soil pollution. Studies 
of intestinal outbreaks, I believe, can nearly always be 
correlated with irregularities of filter operation or mishaps 
to distribution systems which would be shown if the volume 
of work done in the control laboratory was large enough 
to make it deserve the term “control.” 

In my recent paper on “Fifteen Years’ Filtration Practice 
in Indianapolis” there is an extensive series of tabulations 
of B. Coli counts. The figures were presented to convey to 
those interested in this kind of work some idea of the feeling 
that I have that we should not deny the presence of fecal 
organisms in purified water supplies. It is not a question 


conceive 
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of the presence but of the concentration of fecal organis 
that is significant. I have repeatedly suggested in conve) 
tion that in bringing a purified water from surface sour 
as long as the supply receives pollution from intestinal 
orders, we must take it for granted that it is oniy a qui 
tion of drinking a large enough quantity ot water until t 
individual takes in organisms associated with every typx 
such disorders. It is only when the mass action of a la: 
group of fresh individuals having intestinal disorders occu 
that we have the transmission of the troubles to uninfect« 
individuals. 


POSSIBLE TEST METHODS 


I have very little doubt that the inhabitants of every 
city that uses a purified water drink B. Welchii in greate) 
or less numbers every day. The question is whether or not 
these organisms are virulent and whether their concentra 
tion is great enourh to produce sickness. With this in mi) 
we have been giving much thought to methods that mivht 
be followed to make a fairly accurate numerical estimation 
of the kinds of organisms present, doing this by the dilution 
method. The fundamental in this would be the elimination 
of non-spore forming organisms. Whether these should be 
eliminated from the raw water by chlorination or heat 
sterilization is a question. Another procedure would be to 
inoculate various tubes of plain peptone broth with dilution 
from the original sample—this broth, according to the con- 
census of opinion found in textbooks on bacteriology, being 
the medium in which B. Welchii is more likely to form 
spores. After an opportunity has been given to spore-form- 
ing organisms to reproduce themselves, then the medium 
could be subjected to partial sterilization and the procedure 
of the deep endo plate and milk tubes carried on. I believe 
that it is a comparatively simple matter for non-spore form- 
ing organisms that have a tendency to overgrow to be 
eliminated. 


We are going to try the matter out in our laboratory, but 
it will probably be a year or two before we make up our 
minds as to the best procedure in order to take in at least 
one season’s variations in bacterial flora. 


[To be continucd June 9, with statements by N. J. Howard, 8S. C 
Prescott, M. J. Rosenau and others listed with reference numbers 
in group 3 of the table, p, 929.—LEpiror.] 


Montreal Retains Mayor-and-Council Charter 


By a majority of some 17,000 in a vote of 68,000 out 
of 147,000 possible votes, the electors of Montreal on 
May 16 voted for a mayor-and-council city charter, with 
(1) an executive committee of five councilmen, chosen 
by the council, and (2) a director of municipal services, 
zlso appointed by the council, with such duties as the 
council may assign to him from time to time. The 
councilmen will be elected by plurality vote, one each 
from 35 wards. The defeated alternative charter pro- 
vided for a council-manager plan, the council to consist 
of 15 members chosen by proportional representation, 
five each from three districts, and the general manager 
to be appointed by the council. Under the plan adopted 
the mayor will be paid $10,000 a year and councilmen 
$1,500, with extra pay of $1,500 for the chairman anid 
$1,000 for the members of the executive committee. The 
rejected plan was drawn by a charter commission ap- 
pointed by the Provincial Government and the adopted 
plan was the work of local members of the Provincia! 
Legislature. For some two years Montreal has been 
governed, in most respects, by an Administrative Board. 
appointed by the Provincial Government, the old mayor 
and council remaining in office, but having little power. 
The new charter will zo into effect Nov. 1. The alter 
native plans are outlined in parallel columns in the 
Canadian Municipal Journal for April. 
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Freezing Action of Water Distorts 
Steel Column and Base 
3y C. P. BOHLAND 


St. Paul, Mint 
“THE accompanying photograph, indicating the tre- 
| mendous feree which may he exerted by the freez- 
ing action of water upon structural steel and cast-iron 
members, is of a cast-iron base supporting a structural 
steel column recently erected at St. Paul, Minn. 


DISTORTION OF STRUCTURAL MEMBERS DUE TO FREEZ 
ING OF WATER IN CAST-IRON BASE 


On March 28 steel and cast-iron members were ex- 
posed to a heavy downpour of rain which was accom- 
panied by a driving wind. On the following day the 
temperature dropped rapidly and by the merning of 
March 29 had reached zero. The rain, being driven 
against the steel column ran down the cclumnn web A, 
and on down between the ends of the filler plate (be- 
tween the angle B and the web A) and the angle C. 
As the oval opening in the top of the cast-iron base lay 
directly under this flow of water and under the out- 
standing leg of ang’e B the cell in the cast-iron base 
became filled with water. 

As the water froze the top of the cast-iron base was 
sheared along the inner web and was also deflected 
upward, bending the horizontal leg of the angle B up- 
ward a distance of 14 in. An inspection revealed 
that no injury had been done to the web nor had the 
top of the cast-iron base keen distorted where the col- 
umn web and the flanges tcok bearing. 


Author of Log Flume Article 
In the article on log flume construction in Engineer- 
ing News-Record, May 5, 1921, p. 768, the author, 
V. K. Woods, was given as a member of the firm of 
Palmer, Pearson & Woods, Salt Crescent, Wash. This 
's an error. Mr. Woods is no longer a member of the 
rm. He is now located at Cranbrook, B. C., Canada. 











Traffic Problems of the State 
Highway Department 


Statement of Main Factors Which Should 
Determine Economic Development 
of Highway Systems 


By CHARLE:; J. BENNETT 


State Highway Commissioner of Connecticut 
Ss fed Mau at the Conference on Highway 7 tf 
‘ held inde th auspices of Yale University \ 
laven, Co 
PTCHE past ten years have seen a complete transformati 


in the problem confronting administrative officials 

the state higaway departments. In the early days of high 
way development indications pointed to a simple problem 
Traffic was not a serious factor and was not considered 
extensively in the location and design of highway systems 
The lack of vision shown in this approach to a tremendous 
activity was lamentable. At that time the administrative 
officcr was generally a man who knew how to lay out high 
ways simply with a view to improve their general condi 
tion satisfactory to local interests and to the accommoda 
tion of light vehicles. The result is that the state high- 
way systems of those states which have participated for a 
longer time in the improvement of highways have been im 
proved to an inferior degree of excellence and are not satis 
factory to the traflic which is developing. 

For this reason the highway administrative engineer 
at the present time should have become a student of trans 
portation rather than of detail highway construction. In 
other words, traffic has become the most important factor 
in the administration of public funds used for the develop 
ment of highway systems. The highway engineer should 
be interested, furthermore, not only in transportation as it 
affects highways but in all classes of transportation in order 
that he may determine to what extent and for what facili 
ties the highway program should be developed. 


OVER-DEVELOPMENT OF VEHICLE 


No one at the present time has any proper or correct 
conception of the place in the transportation scheme which 
the highway must fill. Due to several contributing causes, 
the development of highway transportation has proceeded 
along abnormal lines. There has been, naturally, a tend- 
ency to over-develop highway transportation. This over- 
development has been in the vehicle, generally, at the expense 
and to the detriment of the road. There has been a very 
consequent slacking off in the development of railroad facili- 
ties, due partly to the over-development of the motor vehicle 
as well as to the lack of funds and material used in the 
enlarging of railroad activity. 

We have had a very serious reduction in the rail trans- 
portation of passengers and freight. Some of this decrease 
is due to the proper development of the motor vehicle and 
some of it to an abnormal or unusual use. In the near 
future we must come to realize the proper place for each 
method of transportation in the general scheme, and, as 
stated above, the highway engineer is vitally interested in 
this problem. If we know to what type of traffic the high- 
way is to be subjected, our problem is somewhat simplified. 

For purposes of discussion, let us, therefore, dissect this 
subject, assume certain things regarding the traffic problem 
of the state highway departments and discuss facts or sug- 
gestions which may come from the division. Traffic may be 
divided roughly into two classes: (1) commercial traffic, in- 
cluding the motor truck; and (2) passenger or pleasure 
traffic, which includes all motor vehicles using the highway 
for carrying passengers. With slight exception, it may be 
stated that the class of highway suitable for the carrying 
of commercial traffic will be adequate for the use of pas- 
senger vehicles. Our study of the commercial vehicle and 
its use and the suitable highway for this agency must, there- 
fore, be the more careful. 

In order properly to outline this problem we must know 
definitely several things about commercial traffic. It is evi 
dent that the motor truck has a proper place in the scheme 
of transportation and must be operated, to be economical, 
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within certain limits. Figures show conclusively that, under 
the present cost of operation of motor trucks, the maximum 
l tf nomic Pm j > approxi 
ately 125 miles. At this point, under present conditions 
h freight rates as they exist, the of tran 
y motor truck begins to exceed the cost of transporta- 
tion by rail. under 
nditions, for the operation of the motor truck. As 
this particular limit may be 
For instance, if we materially 

the license fee on trucks, the 
operation will be reduced Conve ely, if freight rates de- 
cline, the economic short haul limit for rail will be reduced. 
Connecticut, which lies midway between Bost New 
York, is entirely within the above-mentioned eco 
nomic truck operation distance from both New York and 
Boston. This is interesting and an indication of the condi 
tion which materially affects our railways in their trans- 

portation of local freight. 


f 


for the e operation of motor tru 


cost porta- 
Consequently, here is one definite lit 
pre sent ¢ 
however, 


conditions chang 


lowered or raised. increase 


economic mit. of 


motor 


on and 


almost 


SERVICE RENDERED AS BASIS FOR LICENSE FEES 


An analysis of the daily cost of truck operation shows 
that out of a total operating cost of $26.09, llc. is spent 
for the license fee, or for that portion of the operating ex- 
pense which pays for the use of the road. From the stand- 
point of it has been found by certain experi- 
ments that the operating cost per mile on a hard, smooth 
pavement is approximately one-half of the cost on an ordin- 
ary earth road. If the direct operating cost for the above- 
mentioned truck, including the cost of gasoline, oil and tires, 
is taken into consideration, the cost for these items is 
approximately $6 a day. If one-half of this sum is saved 
by road improvement, a daily saving of $3 will be made 
which, reduced into yearly license, would allow a maximum 
license, based on the saving in operation during 250 work- 
ing days per year, of $750 as against (with the 1lc.-a-day 
fee) $27.50. These figures throw a new light on this pha 
of the problem. 

The problem of Connecticut, of course, is not the problem 
of Iowa or California. We have no immense dista ; 
We are not developed agriculturally to any extent. The 
development of our highway system for the two classes of 
traffic mentioned above demands a return from the traffic 
road, because there is but slight local benefit 
aceruing to abutting property owners. This, then, is the 
traffic problem of Connecticut, s» far as the highway de- 
partment 

We are concerned on!y incidentally with safety of traffic. 
This is the responsibility of the motor vehicle department. 
Our general concern is with the devclonment of our hi thway 
system in order to accommodate the commercial and pas- 
senger traffic and to develop this system by means of the 
funds secured from the agency which uses the highways— 
the motor vehicle. We are not prepared to say just what 
proportion will ultimately be paid by each type of vehicle. 
We hope to establish a definite relation between the eom- 
mercial vehicle and the passenger car. We must not attemp: 
to secure from the passenger car an amount in 
the cost of service rendered. We should not, in the case 
of the commercial vehicle, subsidize it at the expense of 
the state and to the detriment of the railread. We mus 
endeavor to find out the proper place for type of 
transportation so that we may be sound in our conclusion 

We know that the motor truck has come to stay. We 
realize that Connecticut is one of the most advantageous 
fields for its development. We sider it no more than 
fair to collect from the 

+] 


vehicle a_ sufficient 
amount of money to provide for tl] extra service rendered 
hy the highwey to this agency. This is the traffic problem 
of the state hiethway department so far as it 
department itself. The width of highway, the type 
highway and the ruling grade are merely incidents which 
can be properly related to the economic vehicle limit when 
the same i ‘nd. I do not attempt 


] 
but merely to state it. and even th 


road service 


ing the 


is concerned. 


excess of 


each 


commer? 


concerns tha 


4 
c 
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to solve this problem, 
n in only a nebu!'ous 
manner. 

The future holds a great many preblems. Befcre these 
may be solved they must be expressed ia definite form. T 


cure dejinite factors to include in these different eq 
tions information must be secured. We have a two-f 
problem: We must find the volume of traffic which n 
ultimately use the highways to be developed and we n 
also construct a type of highway 
of this traffic which 


for the accommodat 
is satisfactory and suitable. Infor 
meagre. The effects of different types 
traffic cn different types of road surface must be secur 
The volume of traffic must be taken at different seas: 
in the year at different points and a forecast of the ult 
mate made therefrom. Studies of impact 
and innumerable things suggesting themselves 
‘ral situation must be made. 

It wil! be interesting here to inject a statement a 
the volume of traffic using the roads of this state on 
particular three-day period. Early in May, for 72 hou 
the total number of vehicles counted at 56 points in tl 
State of Connecticut was 240,900. These were divided in; 
204,300 passenger cars and 36,500 trucks. This informat 
is simply preliminary. The volume at particular points 
intense; at other points, the volume is light. Colleeti: 
these data and drawing inferences from them, we shoul 
be able eventually to find the proper solution of the hig 
Way construction problem from the traffic standpoint and 
determine the types of highways to be constructed 
different points. 

When it comes to the relation between amount of tra‘ 
and the cost of highway repair we have another facto) 
It may be shown that eventually certain highways wi! 
need certain types of pavements from the forecast mad 
by the cost of maintenance under certain volumes of traffi 
and by the volume of traffic which may be determined a 
eventually using this road. The problem is complicated 
The underlying principle which should be stressed is 
that, in order properly to develop our traffic, we must 
secure frem that traffic a sufficient payment in license fees 
to pay for the service rendered. Much has been said re- 
garding the advisability of taxing a particular agency for 
the upkeep of roads. When it is thoroughly understoo 
however, that the roads are built for the automobile and 
without particular regard to any other type of traffic, it 
seems fair to lay t!.c burden of the cost of financing the 
improvements on this agence’, which is 


tion at hand 


traffic stre 
from 


een 


the most benefited 
RESEARCH BUREAU ESSENTIAL 
What is needed more than any other information is 
thorough understanding of the relation between traffic and 
the highway, and it seems imperative that means for se 
curing this information be established. A bureau of re 
search is needed. This bureau should investigate the detail 
relations between traffic and highway, and should not stop 
at this particular point, but should extend its work to a 
thorough investigation of the transportation problem from 
all standpoints, including all means of freight and pas 
senger transportation, having in mind the development of 
waterway, railway, trolley, highway and possibly the air. 
It is a big job and of vital importance to the welfare of 
the country. The sums cf money spent in highway im 
provements are tremendous. The effect of this expenditure 
ic is manifold. Money spent on one agency can 
not be spent on the other. Unnecessary work done it 
highway development wiil mean curtailment of expenditur 
in other sources, particularly fcr other means of trans 
portation. The problem should be stated in simple terms 
and solved in the interests of the general public. 


Buard of Estimate and Control for New York State 
A State Board of Estimate and Control has 
created for New York by an act passed by the Legis- 
lature and approved by the Governer. The board will 
consist of the Governor as chairman, the state controller 
ond the chairman of the Senate and Assembly Finance 
Committees. Besides preparing an executive budget, 
the beard is directed by the act to consider the adminis- 
rative departments of the state for the purpose ot 
increasing efficiency and economy in state matters. 


been 
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Pavement Breaker for Starting 
Water-Works Trenches 
OR cutting trenches through pavements a machine 
k resembling a small mounted pile driver has been de- 
eloped in Detroit by the engineering department of 
he Board of Water Commissioners. In pipe extension 
work, of which no less than 141 miles was done during 
1920, frequent cuts have to be made through € avd 10-in. 
conerete pavement base. The concrete breaker, which 
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DETROIT CONCRETE AND PAVEMENT BREAKER 


is shown in the accompanying views, is expected to 
prove a great labor-saver in this work. 

The machine is carried on two short crawler tractors 
and two wheels. On the forward end of the frame is a 
gasoline engine, and on the rear end is an automatic 
hammer. The chisel or cutting edge of the hammer is 
shown set crosswise of the machine, but in practice the 
edge is generally turned parallel to the trench. The 
hammer leads can be moved transversely while the ham- 
mer is being raised. The machine is built to break a 
surface 6 ft. wide; wider openings require several trips. 

With over-all dimensions 9 x 15 ft. x 14 ft. 2-in. 
height, the concrete breaker weighs 14,000 Ib. Its wheel 
base is 6 ft. 9 in. The traction base has 21 x 10-in. 
tread plates. The hammer, weighing 1,225 lb., has a re- 
movable bit 14 in. long by 9 in. wide with a 90 deg. 
beveled cutting edge which may be placed lengthwise or 
crosswise of the hammer. The bit is a steel casting, 0.40 
to 0.50 per cent carbon, casehardened to prolong its life. 

The hammer has a hoisting speed of 76 ft. per min., 
strikes 14 blows per min., and has a crosswise travel of 
6 ft. at the rate of 35 ft. per min., which permits a shift 
of 1) ft. between blows. It is picked up by three tilt- 
able spurs on the hoisting chain; these spurs are held 
vut to engage lifting lugs on the hammer by an angle- 
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iron track bolted to the leads, and trip automatically at 
the upper end of this track. The track is in removable 
sections 10 in. long, which permits increasing or de 
creasing the drop of the hammer. The maximum drop 
of the hammer is 7 ft. The cross-travel of the leads i 
controlled by a friction clutch. The hammer may be held 
suspended by a ratchet on the hoist shaft, which permits 
the machine to be moved about from job to job. The 
road speed is approximately one mile per hour and the 
breaking speed approximately 15 in. per minute. The 
engine is 8} x 12 in., developing 15 hp. at 350 r.p.m. 

During the past winter two of the machines have 
been used to break frozen ground in unpaved streets. 
Up to April they had been used more for this purpose 
than to break pavements. Experience indicates that 
they will break 500 ft. of clay frozen to a depth of 18-in. 
for a trench 6 ft. in width in an 8-hr. day, and about 
the same length of 8-in. concrete pavement. They work 
well on any pavement, but better on asphalt when the 
surface is cold and hard. In hot weather, when the 
asphalt is softened, it tends to stick to the cutter. 

One operator with a laborer following handles the 
machine. The gasoline consumption is 1} gal. per hour, 
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SIDE VIEW OF BREAKER, HAMMER LIFTED 


and 1 qt. lubricating oil is consumed per day. At the 
close of the 1920 season the operator was paid $1.04 
per hour, but later the wage was reduced to 90c. Cost 
records are not yet available. 
While the design of the machines is new, the principle 
on which they operate has been tried out by the depart { 
ment for more than a year. The original machine re- 
quire the operator to raise the hammer each time a 
blow was struck, and it was not possible to shift the 
hammers sidewise. The old machine is still in use, has 
been fitted out with rubber-tined wheels, and is towed 
by truck to various parts of-the city to handle smalk jobs. 
George H. Fenkell, superintendent and general mana- 
ger, Board of Water Commissioners, states that Henry 
Cousino, engineer of power machinery, is largely re- 
sponsible for the design of the breakers. 
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Baltimore Pump Sets New Duty The contractor for the complete unit was the Wo, 


ington Pump & Machinery Corporation, Harrison, \ 
Record for Centrifugals The pump and condenser equipment were built at 
Worthington works, and the turbine was built at 
NEW duty record for centrifugal pumping engines Lynn works of :the General Electric Co. 
has been established by a 30 m.g.d. unit in the Mt. The accompanying table shows the official test res 
Royal Station of the water-works of Baltimore, Md. of the City of Baltimore. The head and duty resy 
The official tests showed a maximum duty of 170,250,000 have been plotted in the accompanying curves. The 
ft.-lb. per 1,000 Ib. of steam at 175 lb. gage pressure, were made jointly by the city and contractor under | 
60° superheat and a water temperature of 70° F. The direction of F. Howard Cronin, superintendent Mech 
Baltimore unit comprises a 30 m.g.d. single-stage cen- ical Division Baltimore Water Department, and Robe: 
W. Allerton, superintend 
Erecting Department of 
Worthington Corporation. 

In making these tests ¢} 
condensate was caught an 
weighed. Suction and di 
charge quantities were mea: 
ured by a pitometer. Stea: 
pressure was read from 
calibrated gage at the mai: 
throttle and temperature was 
taken by thermometer in a wel! 
at the same point. Vacuun 
pressure was measured by, 
mercury column attached close 
to the turbine and exhaus! 
temperature by a thermomete: 
in a well close to the con 
denser. Temperature of the 
inlet water was measured near 
the condenser. The suction 
water pressure was measured 
by calibrated gage near the 
condenser inlet, and discharge 
pressure was taken close to the 
pump discharge outlet. Veloci 
ties of flow were computed 


THIRTY MILLION-GALLON CENTRIFUGAL PUMPING UNIT, 
MT. ROYAL STATION, BALTIMORE 


trifugal pump with 30-in. in- Pr . i = ee 

let, 24-in. outlet and 364-in. ; a ' Barter ayiph/| 
impeller driven by a 1275-hp. Br 4 

Curtis type steam turbine ae a oe 3 
through reduction gears in ae. pages. Ol” CT sah, ne Pe Atrnos 
solid bearings. The turbine |¢ ee > | ref “ad 
exhausts toa waterworks con- jf aa. et : , Supply ' 
denser with 4,000 sq.ft. cool- : ~~ ; ’ ir ih aE pump 
ing surface. On the end of =i) — . Suctio 

the pump shaft is a special 

design of 5-in. supply pump 

for the condenser air pump 

which is an “eductor’ type. 

The air pump is operated, at 

starting, from aconnection to 

the suction main of the unit, 

this being under about 40 Ib, 

pressure. Condensate is drawn 

from the condenser hotwell 

by a two-stage 2-in. 1360- 

r.p.m. pump driven by a 34-hp. 

Pelton wheel. The condensate 

and the discharge of the hy- 

draulic auxiliaries is received 

in a vented sump. The tur- 

bine weighs 31,000 Ib. and the 
pump and bed plate 26,000 Ib. CONDENSER AND AUXILIARIES OF MT. ROYAL CENTRIFUGAL PUMPING UNT! 














——— —e 
OFFICIAL TEST DATA AND RESULTS OF 30,000,000 GAI 
BALTIMO 
No. of test 
Date August, 1920 
Duration Hr 
Atmosphere pressure ¢elev, FEL it) Baltumore datum) In. he. 32° } 
lemperature of room Deg ft 
Throttle steam pressure gauge Lb per sqar 
Phrottle steam pressure absolute Ib. per sqi 
hirst stage steam pressure guage Lb. per sqi 
first stage steam pressure, absolute Lb per sqa 
femperature of throttle steams Dep ft 
Degrees superheat of throttle steam Dep | 
Vaccum exhaust outlet of turbine In he corre 
Vacuum exhaust outlet of turbine Lb per u 
4 Back pressure absolute Ib. per sqaur 
femperature corresponding to vacuun Leg | 
Femperature of exhaust, actual Deg | 
femperature of condensate Deg | 
s Wt. of condensate from turbine, meluding chuge Ib per hi 
) Wt. of condenser lenkage Lb per he 
Condensate chargeable to turbine Ib per hr 
| Suction pressure, inlet to cor denser Lb. per sqin 
) Suction pressure, inlet to condenser, including vel. head Lb. per sqan 
é Discharge pressure at nozzle Ib. per sqan 
M4 Discharge pressure at nozzle, including vel. head Lb. per sqan 
: Distance between suction and discharge pressure gage It. of water 
Distance between suction and vol. pressure gage ht of water 
7 Velocity head at inlet to condenser kt. of water 
. Velocity head in discharge noazie ......0 0.0.0... ccc cee eeee Ft. of water 
” Net velocity head, ‘ Ft. of water 
0 Total test head based on pressure gages.............6. Ft. of water 
31 Potal test head based on vel. gage ht. of water 
,) ‘Lemp. of water at inlet to condenser Deg. I 
3 emp. of water at suction inlet to pump Deg. I 
4 Water pumped by pitometer in suction main M.G.D 
) Water pumped by pitometer im discharge main M.G.D 
f Water pumped by suction main Venturt meter indicating M.G.D 
7 Water pumped by suction main Venturi meter integrate g M.G.D 
38 Water Hp c discharge main pitometer Hp 
, Duty per 1,000 Ib. of steam test conditions Millions ft. Ib 
40) Duty per 1,000 Ib. of steam test, contract conditions Millions ft. Ib 
4) Temperature of oil entering cooler Deg. I 
42 Temperature of oil leaving cooler Deg. | 
43 Nozzle press. Pelton water wheel Lb. per sq.in 
44 Hurling water pump suction pressure I.b. per sq.in, 
45 Hurling water pump discharge pressure............. Lb. per sq.in, 
46 Press. hurling water at air pump Lb. per sq.in 
47 Water used by Pelton wheel, Cal, per min 
48 Water used by air pump..... Gal. per min 
49 Speed of main pump R.PoM 
0 sed Of CUTUING. oc esccecccesscs R.P.M 
7 Speed of Hotwell pump........ ey R.P.M 
2 Potal water pumped by main pump M.G.)D. 
3 lotal water Hp. obtained.. Hp 
4 Brake Hp. at main pump shaft, estimated Hp 
55 Efficiency of main I Gis Lae 6d KOKA g Ree Cae ee Ca aoe Per cent 


The speed of the main pump was measured by tach- 
ometer and checked by a hand counter; the turbine speed 
wes computed by the gear ratio (4.36). Pressure at 
the Pelton wheel nozzles was taken by gage and the 
discharge from nozzle rating. 
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PUMP CHARACTERISTICS OF MT. ROYAL CENTRIFUGAL 


UNIT, FROM OFFICIAL TESTS 

During the tests, the unit was run usually for two 
hours at each point and readings taken every 5 min. for 
the more variable data (pitometers, gages, etc.) and 
every 10 min. for the steadier data (temperatures). 
Constant speed runs were made first at the 25.1, 33 and 
8.5 m.g.d. rates. As the 33 rate was nearest to contract 
conditions this run was for 4 hours with readings at 
10- and 20-minute intervals, The variable speed runs 
were made at delivery rates of 46.5, 30.5 26 and 22 
ing.d. During runs 5, 6 and 7, on account of the re- 
luced speed, hurling water was taken from the suction 
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CENTRIFUGAL PUMP AT MIT. ROYAI PUMPING STATION, 
RI Mil 
| 3 4 ) 6 7 
4 4 + t 6 6 t 
2 4 2 1 | | 1 
4 12 40 07 40 Oo 10 V6 40 04 40 00 29 98 
834 so 84 85 57 84614 8B 2 8S 8 SB 28 
174 7¢ 174 3 172 9 172 3 174 4 173 3 172 
189 54 189 Uo 187 65 187 05 189 15 188 OU 187 4 
78 2 SI 07 say 114) 7 vu 5 46 06 
92 98 95 8 103 7 126 9 718 65 25 ol 4 
4124 420 & 420 48 429 3 413 1 409 9 403 
49 U 43 ¢ 449 92 »2 98 ; a4 cae 7 21 
ected = 28 950 28 937 28 94 8 955 28 974 28 %2 28 944 
14 217 14 208 i4 2) 14 22 14 220 14 22) 1421 
0 572 0 556 vu 549 vu 539 0 4 vu 509 u 509% 
bs 8 82 99 82 54 82.0 BI Ue wo 2 8U 
BuO 4 81 0 80 0 80 U 78 0 78 0 78 0 
78 7 758 88 78 07 744 74 38 75 77 Jo 75 
12011 5 13,087 7 13.839 5 17,282 10,484 9.2603 8.250 
12,011 5 14.087 7 13.839 5 17,282 10,484 9 os 8.250 
40 Bo 39 72 38 72 37 12 7 918 38 8S 9 42 
46 21 45 41 44 23 43 40 45 94 46 47 47 34 
121 82 118 BOY 10 12 bil 78 104 16 102 37 101 38 
122 36 21 19 
1.229 1 229 1 229 1.229 1.229 1 229 | 229 
15 104 15 104 15 104 15 104 15 104 15 104 15 104 
O 484 0 741 1 outs 1 602 0 685 0 510 0 358 
2 444 D272 5 641 & 114 4 408 2 582 1 814 
1 96 4 009 4 526 6 512 2 783 2.072 1 456 
190 36 187 19 170 83 180 34 157.16 150 08 146 63 
191 104 190 304 ; 
73 4 73 73 ye 719 719 719 
75 74.77 74 51 72:75 72 48 72 27 aa.ae 
25 12 31 62 38 50 46 20 31 920 27.13 22 386 
25 50 31 54 38 70 46 38 30 325 26 20 21 934 
245 0 43 37 18 44 87 29 6 25 94 21 74 
23 58 29 52 35 83 44 16 28 56 24 %6 20 ¢ 
851.0 1,035 ® 1.1590 1,466.0 835 8 689 0 564.0 
140 2 150 7 165 92 168 0 156 5 144.7 132 75 
144 5 160 2 169 0 170.25 160 3 148 7 137 3 
106 9 107. 83 107.5 106 17 100.5 99 17 98 58 
98 1 98 43 98 95 5 91.2 90 37 90 
118 43 116 66 108 Ol 108 30 103 102 22 1o1 tt 
8 469 & 469 8 469 8 651 7 517 7.585 7 62 
25.17 25 157 25 92 29 95 16 66 15 529 14.807 
30 6 1 29 8 5 37 22 38 3 37 66 
62 1 ol 6 59 4 59 5 58 0 577 57 4 
552 0 548 0 547 0 591 0 608 0 655.0 613.0 
736 6 7329 729 2 784 6 665 640 2 629 5 
3,208 4,192 3,176 3,417 2,896 2,788 2,741 
1.504 1,490 1,401 1,352 1,340 1,342 1,354 
25 59 31 633 38 78 46 47 30 40 26 26 22 02 
854 0 1,037 5 1,160 5 1,469 0 837 5 691.0 566 0 
1,133.0 1,250.0 1,350 5 1,701 0 998 0 856.0 756 U 
75.1 8&5 8 86 2 83 7 80.5 74.6 


82.8 


main and correction made in the readings. The supply 
pump then furnished water to the oil cooler and bear 
ings only, 

Since the test, this unit has been run steadily and 
for the past two months continuously at a 40,000,000 
gal. rate. 


Traffic on English Railways in 1920 

In a vecent statement of the British Ministry of 
Transport on the operation of the railways ine 1920 it 
is shown that net income in that year was 5 per cent 
yvreater than that in 1913, with a decrease in general 
merchandise tonnage of ! per cent and a decrease in 
fuel tonnage of 20 per cent. Rates on general merchan 
dise slightly more than doubled and rates on fuel in 
creased more than 50 per cent. Passenger rates in- 
creased about 80 per cent. Receipts and expenditures 
for the-two years were as follows: 


1913 1920 
Total receipts ....... £129,700,000 £297,800,000 
Total expenditures 83,500,000 250,800,000 


Miscellaneous receipts 3,600,000 1,300,000 


Net income £49,800,000 £51,300,000 


The number of passengers carried in 1920 was 1,566,- 
834,000 compared with 1,507,117,000 in 1919, 1,184,- 
196,000 in 1913. Season-ticket holders increased from 
584,000 in 1913 to 1,015,000 in 1920. In 1913, 67,744,000 
tons of general merchandise freight were carried; 225,- 
554,000 tons of fuel, and 70,864,500 tons of “other min- 
erals.” In 1920 the freight record was: General mer- 
chandise. 68,658,500; fuel, 181,166,000; other minerals, 
68,053,000 tons, 
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How One Consulting Engineer 
Got a Job 


Sidelights on the Business Side of Engineering 
in Designing Schoolhouses for the 
City of New York 
By ELWYN EE. SEELYE 
Consulting lHngeinecr, New York Cit 

*~NGINEERS lately have been awakened to the fact 
_ that one of the reasons for their mediocre material 
uccess, as a Class, is their lack of supplementary busi 
Many of them are in a state of economi 
bondage, because they are selling their time on a 
salaried basis rather than their engineering product 
as a commodity. Therefore, a little light on the subject 
may be of value. The relation between some of the 
ABC’s of commercial engineering and the XYZ’s of 
structural engineering is brought out in the following 
account of how an engineer sold his abilities to the con- 
tractor on New York Public School No. 50. 

The typical school building in New York is T-shaped, 
the top of the T consisting of a five-story classroom 
‘ving with double rows of class-rooms and corridors 
down the middle. The leg of the T is the auditorium 
wing, which is two stories high. The auditorium itself 
extends under the five-story wing and a heavy girder of 
about 60 ft. span is required to support the third, fourth 
and fifth stories of the class-rooms above. The average 
structure contains about 100,000 sq.ft. of floor surface. 

After the armistice, the architect of the Board of 


ness ability. 





‘ VIEW OF ONT THE AUDITORIUM GIRDERS 


Education decided that the best interests of the city 
demanded that alternate bids be permitted on a rein- 
forced-concrete frame for school buildings, though for- 
merly the were designed with a_ fireproof 
structural steel frame. The alternate allowed the bid- 
ders full latitude regarding concrete system and spacing 
of columns but required the design to made in 
accordance with the building laws and also that the 
architectural requirements be strictly adhered to. 

The wisdom of the architect’s course in takimg con- 
crete alternates may be appreciated when it is con- 
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ne 


sidered that after the armistice there was a cou 
wide shortage of structural steel and that schools lo 
outside of the city had long been built of concern 
the exclusion of structural steel. What is to be 
ticularly commended is the fact that the archite: 
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Typical Detail of Beam Reinforcement 
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GIRDER 


leaving thel design open, permitted a full play for 
engineering talent. 

As soon as the concrete alternates were announced 
engineering staffs of the bar companies and patented 
systems and one or two independent engineers pitted 
their brains against one another. Each competitor prob- 
ably hoped to evolve a design which would sweep the 
field. However, owing to the fact that the successful 
contractors sat as separate judges on each job, no one 
competitor was universally 
successful and more than one 
drew a prize. 

Unfortunately for the in- 
dependent engineers, the ques 
tion of bar delivery was very 
critical and they did not re- 
ceive all the 
which their designs merited 
according to cold figures, ow- 
ing to the fact that they had 
no steel to deliver. But this 
disadvantage was partly off- 
set because they had nothing 
but engineering service to sell 
and therefore were unbiased 
in their preliminary design. 

A preliminary design and 
estimate had to be prepared 
for each job as an assistance 
to the general contractor i! 
making up his bids, if an en 
gineer was to stand a chanc 
with the successful bidde: 
All the contractors were “from 
Missouri.” This preliminar) 
estimate was an expensive operation. The framing was 
very irregular and the jobs fairly large. 

The writer went at the problem as follows: Al! 
different possible methods of design, such as combina- 
tions of clay tile, metal tile, beam and girder, flat slabs, 
etc., were considered, together with variations of col- 
umn spacing, arrangement of framing, effect on archi- 
tectural features, and wall types. Tentative designs 
reduced to cost, pointed to a simple beam and girder 
construction with bearing walls. Construction costs 
were built up from unit costs, somewhat as follows: 
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Having selected the proper design, the whole structure 
vas designed and quantities taken off and a complete 
and reliable estimate of the quantities of concrete, steel 
and framework made up. The completed estimate was 
irranged as below: 


rete 1:24 2.000 cu_yd 
rete— 1:14:3 Ccolumns) 250 eucyd 
rete —1:°3:6 (foundations and walls) 500 eucvd 
nforeing steel (above base size) 300 tor 
nforeing steel (4 in. diam.) »0 tons 
d drawn wire mesh 30 ton 
t-slab forms 100,000 <« ft 
Beam and girder forms per sq.ft. of contact area 60,000 = ft 
(Column forms, contact area »,000 sq ft 
Wall forms, contact area 10.000 a ft 


This simple form of summary is furnished more in 
detail for contractors who keep more detailed cost sys- 
tems. 

The next step was purely business. It consisted in 
interviewing the bidder and convincing him of several 
facts, namely: (1) That your figures were reliab’e. 
2) That you had the knowledge, ability, and organiza- 
tion to turn out your plans on time and get them 
approved on time. (3) That the steel could be bought 
more economically on a pound price, based on a bar list, 
than on a lump sum. (4) That your design was in- 
herently the most economical. (5) That your details 
would require the least amount of labor, bending, plac- 
ing and formwork. 

The contract for Public School No. 50 was awarded 
to the Putnam Construction Co. Its president, Mr. 
O’Rourke, a man familiar with both public schools and 
reinforced concrete, was an able engineer as well as a 
practical contractor. Mr. O’Rourke was convinced of 
the soundness of the writer’s plans and, being desirous 
of incorporating many practical ideas of his own, de- 
cided to employ the writer and have him prepare a 
reinforced-concrete design and working drawings for 
the above structure. 

An administrative problem now presented itself. The 
contract for the drawings called for their completion 
and approval on specified dates. In other words, this 
meant the simultaneous approval of the Board of Edu- 
cation and the Building Department at an early date 
after the completion of the plans. 

The design was placed in the hands of an experienced 
designing engineer and the detailing in charge of a cap- 
able detailer. The detailing engineer kept in constant 
touch with the Board of Education and supplied it with 
the preliminary prints as the plans progressed. In 
this way, the early approval of the board was obtained. 
It was due to faithful compliance to the building laws 
and sound engineering practice, that the early approval 
of the Building Department was secured. It is worth 
while noting that the architectural requirements are 
exacting to a high degree in this type of work. 

A very important feature in the economy effected in 
this structure consisted in detailing it with the straight 
loose bars graded as to length without laps, hooks or 
bends. This method is shown in Fig. 1. The bars were 
carefully graded as to length for moment and bond 
considered at the free or non-continuous end, all shear 
reinforcement being provided by stirrups. It is an 
indisputable fact that bends and hooks and extra length 
for anchcrages would provide a greater shearing 
strength, but it is the duty of the engineer to eliminate 
all waste due to excess material or labor as well as to 
produce a design with a safety factor of four and no 
more. As all these items entailed a disproportionate 
amount of labor or material, they were consequently 
(ispensed with and the design carried out in accordance 





with the American Concrete Institute committee's re 
port of 1920. 
of 120 Ib. for 2,000-Ib. concrete, if properly anchored 
web reinforcement is used with steel in the top over the 
supports. 


This recommends a shearing stress limit 


The selection of the tvpe of construction was closely 
connected with the commercial aspects of the problem 
Let us consider first the types of walls, which may be 
chosen; for instance, bearing, skeleton, or curtain walls 
By way of explanation, it should be said that a curtain 
wall, under the nomenclature of the New York Building 
Law is applied to that wall which is built self-support- 
ing but braced by wall columns. 

After viewing the costs obtained from estimated quan 
tities extended with unit prices, it was found that the 
curtain wall and the skeleton wall were the most eco- 
nomical types. There was, however, this to be taken 
into consideration. The school contractors are special- 
ists and are experienced in one type of construction, 
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namely, a brick bearing wall school, with structural steel 
beams, girders and interior columns, fireproofed and 
arched with cinder concrete. They usually sublet the 
steel, floor arches and fireproof construction and lay 
their own brick work. Consequently they were experi- 
enced and efficient in the building of a bearing wall job, 
but were not organized for working a complicated rein- 
forced-concrete job nor were there many sub-contractors 
so organized. They must depend for sub-contractors 
for the reinforced-concrete work on the more progress- 
ive of the cinder concrete arch men. Therefore, it will 
be readily seen that a bearing wall job, at least for a 
starter, presented ample opprtunity for the builder to 
take advantage of his own experience in brickwork and 
simplify the work of the reinforced-concrete sub-con- 
tractor For these reasons, a bearing wall design was 
adopted. 

The next problem for solution was the type of rein- 
forced-concrete construction. In general the various 
possible types or systems are: the beam and slab, metal 
core, one-way clay tile and two-way clay tile systems. 
Apparently the most economical of these systems is the 
core type of construction, but practical consideration 
swung the'balance in favor of the beam and slab type. 
Since this design was made, there have been many im- 
provements introduced in the removable metal core 
system which point to this system as a coming type for 
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all plastered ceiling or light live-load construction. The 
ub-contractors who were available were not familiar 
with the core system and therefore this system was dis- 
carded in favor of the beam and girder. 

The next problem which presented itself was the 
designing in concrete within narrow restrictions as to 
ize and width of certain members heavily stressed 
in moment and shear. This problem had already been 
olved in other school designs with the use of steel plate 
girders and triple rolled beams, but here heavily rein 
forced concrete girders were resorted to. The most 
serious case oc- 
curred where the | 
auditorium extended | 
under the main five- \/ 
story structure and 
Where a girder was 
required to span the 
width of the audi- 
torium and_= carry 
three stories of walls 
and floors. This 
problem was at- 
tacked along the 
following lines: (1) 
The span was short- 
ened. (2) The load 
was relieved by re- 
arranging the fram- 


ing. (3) Compres- 
sion steel was intro- 
duced. (4) A raised 





girder of full depth — 
between ceiling line jig 4 Loose BAR STIRRUPS 
and window sill was IN GIRDER 

used. (5) A rich 

mix was used. The result was the girder shown in 
the view in Figs. 2 and 4 and in detail in Fig. 1. 

The span was reduced by placing the column just 
inside the side aisles where they did not obstruct the 
view of any seats and only sacrificed one seat each. 
The load was relieved by skewing two large auditorium 
roof girders to come directly into the columns (Fig. 3). 

The modern school building is an aggregation of 
class-rooms but it has warm air arteries, breathing 
apparatus, thousands of cabled eyes, telephone nerves 
and abdominal passages. All these conduits must be 
accorded space and the structural engineer must allow 
for their free passage. 

This article would not be complete without mention- 
ing an intimate subject, that of the engineer’s fee. The 
agreement made with the contractor required that a 
total lump sum fee be paid in installments, the last of 
which came due when the third tier had been completed. 
The salary and overhead cost were about 50 per cent, 
leaving a net profit of 50 per cent, which was satisfac- 
tory when the fact that this was an entering wedge job 
was taken into consideration and was the more difficult 
because it was the first of its type. 

To sum up. this iob is typical of nearly all entering 
wedge work. The contractors’ engineer must create 
ideas which are attractive to a contractor. He must 
have an efficient organization to execute the work, the 
head of which should be working on a profit sharing 
or partnership basis, and he must handle the different 
organizations from which he must obtain information 
and approval with tact and consideration. 
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Alterations to Queen Lane Wate: 
Filters, Philadelphia 


By JOHN S. ELY 
Assistant Engineer, Bureau of Water, Philadelphia, Pa 


“TRHE Queen Lane water filter plant, Philadelphia 

being doubled in capacity by converting the | 
liminary filters to rapid or mechanical filters and 
finning the present slow sand filters in use as su 
Coagulating basins will be built for the mechan 
fiiters. The present sedimentation reservoir will se: 
the slow sand filters only, thus nearly doubling 
pre-sedimentation period. Other changes are noted 
detail below. 

The Queen Lane filter plant was built in 1909-19) 
and is the latest of the five filter plants for Philadelph 
It was designed to furnish about 70 m.g.d. to districts 
the North and Northwesterly section of the city. It 
focated in what was originally the north basin of th 
old Queen Lane reservoir. The south basin of t} 
reservoir, having a capacity of 175,000,000 gal., is used 
aus a sedimentation basin. The filter plant consisted 
of 22 slow sand filters of 0.75 acres each, 40 preliminary 
filters, each 32 x 40 ft., a 40,000,000-gal. filtered wate: 
basin, a power house, wash water tower and office build 
ing. As the plant is located in a residential section of 
Germantown, the area available was confined to the two 
city blocks on which the original basin was built and 
it was necessary to design the plant as compactly a 
possible. For this reason the slow sand filters wer 
built above the filtered water basin, on groined arches 

This plant is nearer the center of the city than any of 
the others, and is advantageously located for supplying 
a large area by gravity. Therefore, as one of the first 
steps in the proposed increase of the water supply o! 
the citv, it was decided to increase the capacity of this 
plant. The 40 preliminary filters are in size and 
arrangement very similar to modern rapid sand filters, 
and by making changes in the interior piping and wash 
water systems and adding new filtering material, this 
portion of the plant can be readily converted into mod 
ern mechanical filters, with a capacity of about 100 
m.g.d. The 22 slow sand filters will then be operated 
independently and should be good for at least 40 m.g.d. 
more, making a total of 140 m.g.d. or double the pres- 
ent capacity. 

This arrangement, however requires the use of a 
coagulant in that portion of the water which is applied 
to the mechanical plant, necessitating the construction 
of additional basins and a head house for applying lime 
and alum. 

As none of the surrounding property could be 
acquired except at almost prohibitive cost, the necessar 
space has been found for the required coagulating basins 
by excavating into the banks of the original reservoir. 
A head house has been designed to be located over the 
outlet end of the raw water pumping mains at the 
southwest corner of the plant. 

This head house will be so arranged that alum and 
lime in proper proportions may be applied to only 
that portion of the supply which is to be filtered in the 
new mechanical plant, the untreated balance being 
diverted to the old sedimentation basin, and thence to 
the slow sand filters, or if desired the whole suppl) 
may be treated. The equipment will include dry feed 
ing machines, solution tanks, concrete storage bins, ele: 
tric hoists and hand traveling cranes for convenient 
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andling of the chemicals. The necessity for these is 
evident when it is realized that at the rate of 2 grains 
per gallon it would be necessary to use 1,200 lb. of alum 
per hour, or 14.4 tons per day. 

The treated water will be carried from the head house 
iy a line of reinforced-concrete pipe 72 in. in diameter 
nd 450 ft. long, connected at its lower end with a 
rectangular supply conduit running along one side of 
the basins. A similar conduit on the other side will 
earry the effluent from the basins to the mechanical 
filters. The basins are each 300 ft. long, but vary in 
width from 64 to 80 ft., ac- 
cording to the width of the 
original bank on which they 
are built. Their depth varies 
inversely as the width so that 
the basins have a _ uniform 
section of about 950 
sq.ft., giving at a 100-m.g.d. 
rate, a mean velocity of 0.04 
ft. per second and a sedimen- 
tation period of about two 
hours. 

The basins have 9-in. con- 
crete floors, reinforced-con- 
crete side walls and have 
skimming weirs at the outlet 
ends. They are arranged to 
work in parallel, one-quarter 
of the supply passing through 
each basin, and any one may 
be placed out of service for 
cleaning by flushing through 
a 16-in. drain to the street 
sewer. The changing of the 
preliminary filters into a me- 
chanical plant, while not re- 
quiring any great amount 
of new construction, is a somewhat slow and laborious 
process, especially so as it is necessary to keep as much 
of the plant in service as possible. During nearly ten 
years of hard service with Schuylkill water the sand and 
rravel have become quite thoroughly choked with mud 
and some of it has penetrated to the strainer systems 
and collectors, while part of the air piping is badly 
corroded. An entirely new strainer system has been 
designed which it is believed will prove more durable, 
and larger sizes of cast-iron piping are required to take 
care of the increased quantity of water to be filtered. 
These changes necessitate the removal of all of the old 
sand and gravel and some alterations to the concrete 
floors, roof columns and wash water gullets. The old 
sand cannot be used, but the gravel will be washed and 
replaced, and 30 in. of new filter sand placed upon it. 

After the completion of the work already described, it 
is the intention to improve the south basin of the 
original reservoir, which is to be used as a sedi- 
mentation basin for the slow sand filters. This basin 
now has no baffles, and the inlet and the outlet are both 
on the same side, consequently there is a tendency for 
the water to run straight across the basin. A concrete 
inlet flume will be built along the west side of this basin 
and so arranged as to distribute and aerate the raw 
water. Baffies of A-frame or similar construction will 
be built across the basin and so arranged as to give a 
maximum period for sedimentation. It is believed that 
this improvement will enable the present final filters to 
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take care of considerably more water than the 40 m.y.d. 
already mentioned. 
In connection with the work outlined, the equipment 


of the Queen Lane Pumping station, which supplie 
raw water to the filters, is to be entirely renewed. The 
four old vertical triple expansion pumps are” beiny 


replaced, one by one, by 
of 40 m.g.d. capacity each. The boiler capacity is to be 
increased from 2,800 to 4,000 hp., and new coal bunkers 
and coal and ash handling machinery will be installed 
The two 48-in. force mains to the filter plant, about 
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sAN OF REMODELED QUEEN LANE FILTERS 


two miles distant, will be supplemented by a 
steel pipe line. 

The designs for the alterations outlined were made 
under the direction of George W. Fuller, who was 
retained by the city as consulting engineer. The work 
is being done under the direction of Carleton E. Davis, 
chief of the Bureau of Water. Edward Fay & Sons, 
Philadelphia, are the contractors for building the new 
basins and head house, which are now about one-half 
completed. 


60-in 


Water Jacketing Concrete Pressure Pipe 

Reports from Germany state that a new method of 
preparing concrete pipe for high pressure resistance 
is being experimented with. The basic principle is to en- 
case the pipe-line carrying the pressure in one of larger 
diameter, and to keep the intervening space between the 
two pipes under water pressure of about half the head 
prevailing inside the smaller pipe line. The water 
jacket counteracts the water pressure of the internal 
pipe line to an extent equal to its own pressure. In 
this way, according to the report, reinforced-concrete 
pipes can be used for carrying water under double the 
pressure which they are normally able to resist. The 
structure is made more rigid by placing webs radially 
between the two pipes. It is claimed that this greatly 
helps to resist high pressure of ground and the shocks 
from traffic. It is suggested that the effect obtained can 
be multiplied by using more than one casing. 
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A Plan for Meeting Water-Supply and Sewerage Costs 
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Distribution of First Cost and Operating Charges in Accordance with Public and Private Benefits- 








By ROBERT B. Mors AND 
Chief Keneinest Washington 
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) ee plan for meeting both capital and operating 
costs of water and sewerage systems outlined in this 
paper is founded upon two primary principles, one 
that public and private benefits should be separately 
considered, the other that fixed and operating charges 
represent two classes of costs whose payments should 
be differentiated. By this method, the installation of 
both water supply and sewerage systems is paid for 
by a combination of property tax, annual’ front-foot 

‘sessment, house connection cash payment, meter 
ervice charge, and water consumption charge. The 
general distribution of these charges is as follows: 

1. Fixed charges: (a) The general tax is used to 
pay only that part of the cost of water and sewerage 
construction which is of value to all the taxable 
property, such as reservoirs, pumping stations, treat- 
ment works, supply and outfall lines. (b) The front- 
foot assessment pays for that part of the cost of service 
which is of special value to properties along water and 
sewer lines. (c) The payment for house connections 
includes cost of work from water or sewer main to 
property line. 

2. Maintenance and operating costs’ (d) The meter 
service charge covers the “ready-to-serve” portion of 
the operating costs. (e) The water consumption charge 
provides for the fluctuating costs of maintenance and 
operation of both water supply and sewerage service. 

This plan is now in operation in the Washington 
Suburban Sanitary District in Maryland. While all the 
elements contained therein are not new, it is believed 
that it represents a unique co-ordination of all of them, 
at any rate in a general water supply and sewerage dis- 
trict, 

DIFFERS FROM THE BROCKTON PLAN 


In addition to covering water supply as well as 
sewerage construction and operation, the syster1 differs 
from the well-known Brockton sewerage method in 
two major and in several minor respects. It makes (1) 
a fundamental distinction between capital and operat- 
ing charges and, (2), provides for a flexible adjustment 
of relative charges in accordance with variations in 
systems. The Brockton plan does not emphasize either 
of these considerations, but, perhaps on account of legal 
and local restrictions, distributes inflexibly and def- 
initely the charges between general tax, assessment, 
and consumption classes. Both plans employ the same 
sources of revenue, since these are the only possible 
ones, but they differ completely in the fundamental phi- 
losophy of distribution of charges between these sources. 

Methods of Paying for Systems—The usual methods 
of paying for municipal water and sewer construction 
and operating costs fall into one or more of the follow- 
ing classes: (a) general taxation, (b) special assess- 
ments, (c) rates based upon service. The use of any 
single one of these methods of payment would impose 
an undue burden upon many properties, since no one 
of them is equitable in its distribution of costs. 


Capital Charges End with Life of Bonds—Application of Plan to Suburban District 


ABEL WOLLMAN 
Division Engineer Maryland 
State Department of Health, 

Baltimore, Md 





Manifestly any plan of meeting the costs of 
struction, maintenance, and operation of water si) 
and sewerage works should be founded upon 
principle that the expense entailed upon any indivi: 
public or private, should be proportionate to the ben 


which he derives. A thoroughly equitable financial ; 
for constructing and operating water and sewe) 
systems must involve a combination of all the t! 
methods indicated above. The mere presence of wat: 
works or sewerage in any town is of value to all of thy 
taxable property, remote: though it may sometiny 
appear. 

The only portion of the cost of water and seweras: 
service that should be allocated to the tax rate is th 
measure of value that such service represents to 
the taxable property, unless a graded plan of taxation 
on the basis of geographical location is used. 

That part of the cost of service which represents a 
special value to all properties, vacant and improved 
alike, along water and sewer lines may be reasonabl 
met by special assessment. The amount of this specia! 
assessment should be as closely as possible proportionate 
to the expense that the mere presence of the property 
entails upon the system. This expense is determinable 
by the length that the property binds upon the publi: 
way in which the pipe line is placed. In the case of ; 
system properly designed this assessment should he 
independent of the size of the pipe in the street. 


SPECIAL ASSESSMENTS FOR PORTION OF COST 


The third class of benefit, and the greatest, is enjoved 
by the developed properties along the pipe lines, and it 
is the connection of such properties with the system and 
their use thereof which give rise to the major part of 
the costs of maintaining and operating the system. 

An exact analysis of the benefits received by th« 
various classes of property above discussed is difficult of 
accomplishment. The problem may be solved, however. 
with a degree of approximation which will give a reason 
ably fair division of costs. The solution necessarily wil! 
be governed somewhat by local prejudices, and polic) 
frequently dictates that such prejudices should deter 
mine the absolute amounts of the several classes of 
charges. Local feeling, however, should not be allowed 
to destroy the fundamental philosophy of the plan. 
There should be firm adherence to the principle that 
capital cost be met by the tax rate and by front-foot 
assessment, and that expense of maintenance and opera- 
tion be covered mainly, if not wholly, by charges for 
service rendered. 

It is convenient and substantially equitable to measure 
the value of a system to all*the property in the com- 
munity (that is, the charge to the tax rate) by the 
capital cost of the main elements of the system, such as 
reservoirs, pumping stations, treatment works, sup)!) 
and outfall lines, and that portion of the cost of main 
arteries and collectors which would represent the 
excess of their cost over that of equal lengths of small 
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distributors and laterals. The front-foot assessments 
should meet the cost of the pipes and appurtenances 
necessary for bringing water, including that for fire 
fighting, to, and conveying sewage from, local areas. 
The assessment charge, however, should not include the 
cost of water and sewer connections. The expense of 
constructing these, which from the main to the property 
line should be done by the municipality, should be met 
hy a charge, preferably a uniform one, upon the 
rroperties connected. The expense of making these 
connections represents, to a great extent, the particular 
benefit that a built-up property receives. If more neari) 
theoretical accuracy is desired, it may include the cost 
of fire hydrants and their connections. If so, the assess- 
ment charge is relieved of this cost. 


UNIVERSAL METERING ACCEPTED DESIDERATUM 


On the maintenance and operating side the principle 
of universal metering is here assumed as an accepted 
desideratum. The cost of water delivery and pipe 
upkeep should be met by a “ready-to-serve” and a con- 
sumption charge. If the meter is furnished by, and 
remains the property of, the municipality, as_ is 
desirable, the “ready-to-serve” or so-called “service” 
charge should include an element to cover the fixed 
charges on the cost of the meter, unless its cost is 
included in that of the house connection. Whenever 
there is an antipathy towards sewer rentals as such, if 
is in a measure equitable to cover the cost of mainte- 
nance and operation of the sewerage system by an 
increased charge for water. 

The question may naturally arise as to the manner of 
raising sufficient construction funds where capital costs 
are not wholly met by the tax rate, whether with or 
without the issue of bonds. To the writers it does not 
appear practicable or desirable to start upon a new 
improvement of any magnitude without the issuance of 
bonds. It is not necessary, however, granted proper 
legislative authority, that more than that proportion of 
the fixed charges which has been above specified as 
correct be borne by the tax rate. The remainder shoul! 
he met by the front-foot assessments and the connection 
charges. Barring local legislative prohibition, the 
former may be made pavable upon the commencement 
of construction in that area in which the assessments 
apply. If the assessment and connection costs are made 
payable in one or a few installments, a revolving fund 
will be created which will reduce the amount of future 
bond issues. However, this arrangement often results 
in a heavy burden upon many property owners. It is 
entirely feasible to impose an assessment charge on the 
basis of a few cents per front foot a year and to cover 
the house connection charge by a very small annual 
payment, both continuing during the life of the bonds. 
These need be sufficient in amount to cover only that 
part of the annual fixed charge on the bonds that is not 
to be met by direct taxation. If this is done the assess- 
ment becomes nothing but a small annual expense, which 
is practically the same as a slight increase in taxation 
for those along the pipe lines, and the payment for 
connections an additional service charge. 

In the application of the plan here under discussion to 
particular localities it may be found advisable in many 
cases, for the purpose of front-foot assessment, to 
classify properties in a community in accordance with 
the uses to which they are put, imposing different unit 
rates upon each class. This is done to avoid burdens 


or prohibitive charges against properties with long 
frontages. This method is rational and equitable fon 
the reason that some kinds of property, business and 
industrial, for instance, enjoy relatively greater 
advantages from the presence of adequate water supply 
and fire protection systems, and perhaps of sewerage 
Likewise, small 
residential or subdivision properties are more depend- 


svstems, than do residential properties. 


ent upon water and sewerage service than is acreage 
or agricultural land. The more intensive the develop 
ment, in general, the greater the benetit and the greater 
the capability of bearing the burden. 

For the purpose of further decreasing the charges on 
long frontages it has been found necessary in some 
instances to establish a sliding scale of front-foot rates 
for a given class of property, decreasing the unit with 
an increase of frontage. In this case, if the property is 
later subdivided, or its character changes, its unit 
assessment weuld he modified to suit the new condition, 

The advisability er nece:sity of classifving properties 
or of applying a sliding scale of assessment naturally 
depends upon the municipality or locality under con- 
sideration. Local conditions must govern, but the 
equities are such that departure from fundamental 
theory is not important. 

Application of Plan in Washington Suburban Sanitary 
District—The Washington Suburban Sanitary District 
is an area of 95 sq.mi., with a population of approx- 
imately 35,000, comprising parts of two counties in 
Maryland adjoining the District of Columbia. Numerous 
small incorporated communities and unincorporated 
villages closely adjoin each other in many parts and 
are scattered at greater intervals in other sections. 
Much of the territory is distinctly suburban, but there 
are still extensive rural areas. 

Water supply and sewerage facilities were inadequate, 
and in some instances entirely absent. General sanitary 
conditions were bad and were becoming worse with the 
failure to provide for the future. In order to remedy 
these conditions by the installation of adequate and 
comprehensive water and sewerage systems, the 
Sanitary District was established by the Maryland 
Legislature of 1918. The area was chartered as a 
municipal corporation for the above purpose. It was 
given the power to issue its own bonds, lay its own 
front-foot assessments, and to fix the amount of addi- 
tional tax to be levied witain the district by the two 
boards of county commissioners. A commission of 
three residents, William T. S. Curtis, T. Howard Duckett 
and Emory H. Bogley, constitutes the administrative 
body. 

Four LAND CLASSIFICATIONS 


Construction and operation of the general systems are 
being carried on under the financial plan described in 
this paper. Land is classified as industrial or business, 
subdivision, small acreage, and agricultural. Sub- 
division property is defined as land platted into lots, 
blocks or squares. All property not so platted, where 
the total area does not exceed 15 acres, is classed as 
small acreage, unless it is used exclusively for agricul- 
tural purposes and is not within an incorporated town. 
All other land is designated as agricultural. 

Front-foot assessments are uniform within prescribed 
areas where construction work is to be undertaken. 
They begin to be payable at the time a project in any 
section is started. While established on the basis of 
an annual charge per front foot during the life of the 
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bonds, any assessment may be paid, within one year 
after levy, in one prescribed sum sufficient to cover the 
propertionate share of the cost of the construction work. 
Asses: ments on business or subdivision property may be 
extinguished, at any time, by the payment of a sum 
which if put at interest at 3! per cent, compounded 
annually, would yield an annuity equivalent to the 
annual assessment for the period during which the 
bonds have still to run. 

With the exception of lots of irregular shape, relative 
to which the commission is empowered to use its judg- 
ment, all subdivision pioperties are assessed for their 
full frontage even though the water or sewer line does 
not extend along its entire length. Corner lots in this 
classification are assessed on only one side, as these 
obtain no greater benefit than do the interior lots of the 
block, 

HIGH PRICES TAKEN INTO ACCOUNT 


As the construction work in the district was com- 
menced during an era of extremely high prices, in order 
not to penalize too greatly the property owners of those 
sections in which the first work has been undertaken, 
the assessment rates in such areas have been fixed at 
figures slightly below those necessary to carry the bonds 
so far issued, but sufficiently high, it is believed, to 
provide for the fixed charges on all the district bonds 
that will have been issued after a period of years, if 
the same charges are levied for construction that will 
be completed at considerably lower prices. This will 
penalize to some extent those sections in which con- 
struction work is delayed. Under the enabling act, 
front-foot assessments once laid on a property cannot 
be increased, although they may be diminshed, should 
conditions so warrant. If there is disappointment in 
not attaining much lower costs of construction, front- 
foot rates on properties later brought under assessment 
will have to be raised somewhat, or deficiencies may be 
wiped cut by a comparatively small increase in the 
general tax. At this date the situation is being 
materially aided by investment of the sinking fund in 
liberty bonds, through increased interest rates, and it 
will be greatly helped in the future when the accumu- 
lated yield of these bonds becomes available. 

In order to cover periods of changing costs, where the 
installation of improvements must continue over a con- 
siderable number of years and be done by the periodic 
issuance of bonds, it appears to the writers that the best 
plan would be to change annually the rates for front- 
foot assessments uniformly throughout the jurisdiction, 
to suit the needs of the ensuing vear, just as is done in 
the levy of taxes. 

The tax, front-foot assessments, house-connection 
charges, service and water rates (including sewerage 
service) in the district are at present as follows: 

(jene-al tax, 4e. per $100 of assessed valuation 
Front-foot assessment (annual per foot) Water sewerage 
Business or industrial property, first 200 ft 14c 8c 

All excess 7 4 
Subdivision property, first 150 ft 

All exces 
Small acreage property, first 150 ft 

2d 150 ft 

All excess 
Agricultural property 

(No assessment unless connected, and length assessed limited 

to 150 ft.) 

Water connection $25, sewer connection $25, amounts payable in one sum or in 
four annual installments, the deferred payments bearing interest at 6 per cent 

Meter service charge, $4 annually for {-in. meter, increased amounts for larger- 
sized meters 

Water con:umption charge (includes sewerage service) for all water registered 

15c. per 1,000 gal., up to 25,000 gal. semi-annually 

14c. per 1,000 gal., next 25,000 gal. semi-annually 


13c. per 1,000 gal., excess over 50,000 gal. semi-annually 
No rate fixed for very large consumers as none has yet been connected 
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it may be of value to give an example of how t} 
annual cost of water and sewerage service, exclusive o 
initial payment for house connections, works out i 
actual practice for a residential property. 


Consump 
\ssess Service tion 
Description Pax ment Charge Charge I 
Property assessed at $5,000 
Frontage 60 ft $2.00 
Annual consumption 40,000 i 
Kal 


$9 00 $4 00 $6 00 $21 


General Application of Plan—The plan which has bee: 
described for financing the construction and operatio: 
of water supply and sewerage improvements is applicabl 
not only to the installation of new svstems in cities 
towns, unincorporated county areas and joint district 
consisting of a number of municipalities, or of munici 
palities and unincorporated territory, but with prope: 
adjustment for taking care of past obligations and exist 
ing methods of individual payments it may be more oi 
less readily applied to extension projects. The essentia! 
for maximum effectiveness is a central organization fo) 
ownership and control, with power to issue its ow 
certificates of indebtedness, to proceed with all new 
work as its judgment may dictate, to purchase, condemn 
cr otherwise to incorporate previously installed systems, 
and to readjust prior financing, both with respect to the 
bondholders and the citizens. In the case of a district 
formed from minor political subdivisions, opposition 
to the transfer of ownership of municipal and private 
systems may be encountered. However, in many cases, 
as in that of the Washington Suburban Sanitary Dis- 
trict, the receipt of full remuneration for perhaps a 
broken-down or obsolete system, followed by a reduction 
of the local tax rate or the elimination of responsibility 
for giving service, or both, will be welcomed by munic- 
ipalities, private companies and realtors. 


PLAN APPLICABLE TO EXTENSIONS 


Particular stress may be laid upon the ease with which 
the plan lends itself to the construction of extensions 
wherever they are needed, either for convenience, the 
protection of the public health, or for the stimulation of 
development. Each extension is self-supporting from 
the beginning, there is no need of deposits being paid 
into the public’s treasury before the construction work 
will be started, and there is no cause for the installation 
of extensions or of isolated systems on the part of 
those developing land. 

The construction of adequate water and sewerage 
works in small villages is just as feasible under this 
plan as in the larger towns or in cities. Perhaps the 
most important engineering activity of the Maryland 
State Department of Health is the encouragement of 
movements for the installation of proper water and 
sewerage systems in the various towns of the State. 
Until a year or so ago the fight was an up-hill one. 
Excessive increase of tax rates was the obstacle. Begin- 
ning only a few months prior to the legislative session 
of 1920, at the peak of construction costs, an exposition 
of the plan described in this paper as it would relate to 
individual towns resulted in the passage of several acts 
for the construction of water and sewerage systems, 
embodying the methods of payment used in the Wash- 
ington Suburban Sanitary District. One act provided 
for the issuance of bonds to the amount of $60,000 for 
a public water supply in a town of 600 inhabitants. 
Another village with a population of less than 400 was 
allowed a bond issue of $55,000 for complete water and 
sewerage systems. Since then the Department of Health 
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has been prosecuting a systematic campaign in a large 
number of municipalities. Rough layouts and prelimi- 
nary estimates of cost are made, the approximate length 
of assessable frontage is ascertained, and a practicable 
scheme for local financing is worked out. The total 
expense to similar properties is found to be practically 
independent of the size of the town. 

When it is discovered that, even under present con- 
ditions, the total annual expense to the small property- 
holder for adequate water supply, fire protection and 
sewerage service will vary from perhaps $15 to $30, and 
the blighting effect of a high tax rate is avoided, local 
interest is invariably immediately aroused. 

The efforts of the State Department of Health are 
not being confined to individual towns, but are being 
extended to encouraging the establishment of water and 
sewerage districts consisting of favorably located com- 
munities or of the larger towns and their unincor- 
porated suburbs. In the latter case the extension of 
municipal systems into sections which have not been 
able to obtain improvements under county government 
is! rendered feasible. Progress is now being made 
towards the formation of a water and sewerage dis- 
trict in the Georges Creek region where within a com- 
paratively small area there are communities with an 
aggregate population of over 30,000 which now have 
inadequate facilities. 


Porous Filter Walls and Dams Spall 
Under Frost Action 


PPARENT failure of the concrete in the filter plant 

and at two mountain dams of the Cheyenne munic- 

ipal water-works has finally been diagnosed as due to 

freezing of the seepage through porous concrete, J. A. 

Whiting, city engineer, gives the following results of 
the investigations. 

At the filter plant he states that conditions are as 
follows: 

(1) The concrete disintegrates and falls off of all 
outside walls where water is in contact with the walls 
on the inside, except below the ground level where the 
concrete seems to be as good on the outside as it is on 
the inside. 





SPALLED FILTER WALL SHOWING SEEPAGE 











NEWS-RECORD 





947 





(2) The concrete disintegrates on the outside of the 
walls for 18 in. above the high water line wherever 
water has been standing continuously. 

(3) The beams supporting the roof over filter beds, 
3 ft. above water, show some disintegration. 

(4) The inside of all outside walls below the water 
line are in perfect condition. 

(5) All outside walls below the ground level, having 
water on the inside, appear to be in perfect condition. 

(6) All concrete baffle walls inside of the filter plant 
appear to be in excellent condition. 

(7) All walls either inside or outside that do not 
come in contact with 
the water are in 
splendid condition. 
An examination of 
samples sent to Prof. 
D. A. Abrams, 
Structural Materials 
Institute Researen 
Laboratory, Lewis 
Institute, Chicayo, 
indicated no increase 
in the magnesia or 
sulphuric anhydride 
as one would expect 
if the concrete were 
disintegrated by the 
action of alkali 
waters. There wis 
no indication § that 
the use ef alum in 
the water had any in 
fluence on the be 
havior of the con 
crete. Analyses of 
the city water show 
an alkalinity of 81 
p.p.m.; CaCO,, 67.4; 

DETAIL OF SPALLED PILASTER MgCoO,, 2.8; MgSO, 

14.6; NaSO, 9.6; 
NaCl, 6.3 p.p.m., indicating a comparatively soft water. 

In the fall of 1920 when Mr. Whiting visited the two 
concrete dams in the mountains he found water seening 
through them in small streams and freezing in large 
masses. Apparent failure of the concrete similar to 
that at the filter plant was observed. 

The settling basin walls and other parts of the filter 
plant, the outside portions of which have shown signs 
of disintegration, have been covered with two coats of 
waterproofing paint made up of 16 parts of refined coal 
tar pitch, 4 parts of port!and cement and 1 part of kero- 
sene. The cement and kerosene mixture was stirred 
into the hot tar but the mixture was applied cold. So 
far the waterproofing has prevented percolation. If it 
continues to be successful the dams will be treated 
similarly during the summer. 


Concrete Paving Record Broken 


A record of 1,105 ft. of 18-ft. concrete pavement, 
averaging 7% in. thick, was recently made in 9 hours on 
Federal Aid Road No. 43, being constructed for the 
Michigan Highway Department in Muskegon County. 
The contractor was Carl Scharl, Muskegon, Mich., op- 
erating the outfit described in Engineering News-Record 
Oct. 2, 1919, p. 658. Previous high records are reported 
in Engineering News-Record Feb, 3, 1921, p. 222. 
















































948 ENGINEERING 


Reservoir Capacity Curves Without 
Topographic Survey 
By C. C, JACOB 


Hydraulic Engineer, Salt Lake City Federal Court Water 
Commissioner for Uintah Basin, Utah 

NUMBER of storage reservoirs are in operation, 
A particular’y in the West, for which accurate capac 
itv curves have not been determined, usually through 
lack of topographical data. Where natural lakes have 
heen developed as storage reservoirs by raising their 
water surface, it is frequently impracticable to secure 
a topographical map of the lake bed. The following 
method was developed to determine the capacity curve 
of such reservoirs, and also as a check on capacity 
curves determined in the usual way from topographical 
maps. It is based on the method previously published 
by the writer for determining rating curves on rough 
mountain streams impossible of direct measurement. 
(See “Indirect Method for Determining Station Rating 
Curves,” Engineering News-Record, Sept. 30, 1920, p. 

666.) The theory in both cases is precisely the same. 
To apply the method, it must be possible accurately 
to measure the inflow and outflow at different stages of 


Q= Quantity of Water in Reservoir 
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the reservoir for short periods of time. It is not neces- 
sary, however, to secure continuous records of flow for 
an extended period. The time interval is made as short 
as practicable to eliminate seepage and evaporation 
losses from the problem. 

Consider any reservoir whose capacity curve is un- 
known. At any stage H (H being the elevation of the 
water surface above the outlet gate) the inflow Q’, and 
outflow Q” are measured as accurately as_ possible, 
the gates being adjusted so as to make AQ (the quantity 
of water stored or released) as large as possible for the 
period, which ordinarily should extend only for a few 
hours. The change in the water surface elevation dur- 
ing the period, AH, is also measured. Similar deter- 
minations are made at different stages of the reservoir, 
up to the maximum stage, if practicable. 

The observations need not be made consecutively or 
even the same year. If the gates cannot be manipu- 
lated for the determinations, actual records of inflow 
and outflow and reservoir stage incidental to the regu- 
lar reservoir operation can be used, but as many values 


200 4 MBN 980 


NEWS-RECORD Vol. 86, No. 22 
as possible should be secured to insure that errors j 
the record are compensated. 

A curve (Fig. 1) is plotted from the data 
cured as follows: AQ the water stored 
leased during the interval, corresponding 
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INDIRECT DETERMINATION OF CAPACITY CURVE, PIUTI 
RESERVOIR, NEAR MARYSVALE, UTAH 

Records for 1914 

Feet of 


Outflow 


Mean 
Gage H. 
56 56 
56 01 
51 14 
50 40 
55 68 
54 96 
47 64 
46 83 
43 38 
42 11 
40 80 
39 50 
35 43 
34 41 
36 49 
35 43 


Difference 
40 


\creage OQ) 


Inflow SH 
\ug 
\ug 
Aug 
Aug 
\ug 
Aug 
Sept 
Sept 
Sept 
sept 
Sept 
sept 
sept 
Sept 
Sept 


sept 


1,016 2.024 1,008 1,800 


1.260 1.710 
1.184 1.645 
372 1,695 
1,530 
1,375 


920 


1,130 


change of reservoir stage, AH. Values of AQ. /AH, 
AQ./AH,, AQ,/AH,, etc., are plotted as absissae and the 
corresponding average stage of the reservoir H,, H, H,, 
etc., as ordinates and a smooth mean curve drawn 
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COMPARISON OF COMPUTED CAPACITY CURVE 
WITH CURVE DERIVED FROM TOPOGRAPHIC 
SURVEY, PIUTE RESERVOIR 


through the points. Then at any point on this curve 
(AQ/AH, H) the area between the curve and the H 
axis is equal to the capacity of the reservoir at that 
particular stage. That this is true is easily seen from 
the fact that the elemental area under the curve AA 
AQ/AH XK AH = AQ. Hence A = Q, the capacity 
of the reservoir, up to that point. 

The accuracy of the determination will of course de- 
pend upon the accuracy of the observed quantities 
AQ and AH. With reasonable care, where conditions 
can be controlled, it should be possible to determine the 
capacity curve with a high degree of accuracy, com- 
parab’e with the results secured from accurate topo- 
graphical surveys, and with comparatively slight ex- 
pense. 

As an actual test of the method, it was applied 
(Fig. 2) to a reservoir where the capacity curve had 
been previously determined by topographical survey, 
and fairly accurate records of inflow and outflow were 
available—the Piute Reservoir on Sevier River in Utah. 
The resulting curves illustrate the method and show the 
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comparative results obtained. The data used were from 
the actual operation records for 1914, furnished by the 
U. §. Geological Survey. The length of interval used 
was two days. The resulting capacity curve is seen to 
agree very closely with the curve developed from actual 
survey for the middle and upper sections. The diver- 
gence of the lower part of the curve from the actua! 
curve is accounted for by lack of data covering the 
lower stages. More satisfactory data could be secured 
by making field observations for the specific purpose of 
determining the capacity curve. 


Cleaning a Railway Water Main 


ibstract of paper by F. D. Yeaton, assistant engineer, C., M. 
St. P. Ry., appended to report of committee on Water Supply. 
American Railway Engineering Association. 
IGH cost of cast-iron pipe and of pipe laying should 
make the subject of cleaning water mains unusually at- 
tractive. Municipalities have done considerable pipe clean 
ing, but railroads have done comparatively little. At Belic 
Plaine, Ia., a 6-in. pipe line, 8,000 ft. long, delivering water 
to an engine terminal, had its carrying capacity reduced 
about 10 per cent due to a rough hard scale, ;s-in. thick. 


Winch 





Riser removed 





FIG. 1. METHOD OF CLEANING A WATER MAIN 


This pipe line was cleaned in 1,000-ft. sections, two places 
1,000 ft. apart being uncovered, the water shut off and a 3-ft. 
section of pipe removed at each place. A cable carrier and 
special riser pipe were inserted at the opening nearest to 
the pump and a 45-deg. elbow and short length of pipe 
were connected to the other opening, as shown in Fig. 1. 
Water was then turned on and forced the carrier, to which 
was attached a y-in. steel cable, through the pipe, as in Fig. 
2. A #-in. cable was then attached to the \;-in. cable and 
pulled through by a hand winch. The water being shut 
off and the riser removed, the scraper or cleaner was at- 
tached to the g-in. cable and inserted into the main, which 
was then closed by a short piece of pipe, as shown at the 
left in Fig. 1. The water was again turned on and the 
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CARRIER FOR LEADING CABLE THROUGH PIPE 
cleaner was pulled through by the #-in. cable and a hand 
winch operated by four men. 

The supervisor was furnished by the contractor and the 
necessary force by the railroad company, the force consist- 
ing of a foreman, a calker, a carpenter (to sheet and brace 
the pits) and eight laborers to dig the pits and operate the 
winches. A rough estimate of the cost, including transpor- 
tation, labor, superintendence and equipment was $200 per 
day. The length of straight pipe cleaned per day was 
1,000 ft., or an average cost of 20c. per linear foot. The 
cleaner will operate through a 45-deg. elbow and is reported 
to have passed a long 90-deg. bend. It requires about 30 lb. 
pressure to force the cable carrier through the pipe at a 
speed of 5 to 10 ft. per min. The rate at which the clean- 
ing can be done depends upon the thickness and hardness 


of the scale as well as upon local conditions. 


Improvements Required in Road 
Building Plant 


Small Units Excel Large Units—Central Mixing 
Plants Require Standardizing— 
Paving Mixers Too Heavy 
By B. H. PIEPMEIER 


Engineer of Construction, Hlinois Division of 
Springtield, Ill 


Highway 


Condensed from a paper read before the Materials 
Handling Section of the American Society of Mechani 
cal Engineers at the Chicago Meeting of May 23-26, 
193T. 


N GENERAL, the building of a system of roads re- 

quires the installation of a number of small plants in 
preference to a few large plants. In the past this has been 
particularly true, first, because of inability to secure ex 
perienced and capable superintendent for large plants; sec 
ond, because the railroads have failed to deliver sufficient 
materials to keep large plants working efficiently; and third, 
because of the frequent breaking down of machinery. With 
large plants the breakdown of one machine delays the 
entire operation, although the small construction unit neces 
sitates many operations by hand at somewhat greater ex- 
pense than if performed by machinery. When the final 
analysis is made the small unit will show high efficiency on 
account of the possibility of often operating it independently 
of any particular machine that may be out of service on 
account of a breakdown. 

On account of the conditions that have existed during the 
past few years it has not been possible for the contracto: 
with the large plant to show a fair profit. These condi 
tions have been inadequacy of railway transportation, 





CENTRAL MATERIALS YARD WITH LOCOMOTIVE CRANE 


uncertainty of labor conditions in the manufacture of both 
road machinery and materials, and inefficiency of the men 
on the work, 

Many breakdowns have been caused by the inefficiency 
of the labor used in the manufacture of the machine and 
in its operation on the job. Constant breaking has not only 
put an individual machine out of service but also other 
equipment which depended upon it. Contractors need to 
give more thought to the design of road plant so that its 
successful operation may not depend upon one machine. 
Many already realize that it is economy to duplicate 
machines. Some contractors have installed a duplicate 
pumping system for the supply of water. The additional 
cost of the duplicate unit is small compared to the advantage 
of being able to operate the plant without a delay. In many 
instances contractors have duplicated concrete mixers. The 
average road job may not always justify complete dupli- 
cation of the mechanical units, but where there is a large 
season’s work a careful investigation is required of the 
advantage of duplicate units. 

As most specifications now prohibit materials from being 
stored upon the subgrade, the contractor is compelled to 
provide transportation, either by industrial railway or 
motor trucks. The industrial railway, under normal con- 
ditions, will insure a more uniform delivery of materials, 
regardless of weather conditions, than any other method. 
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The chief objection to it, however, is that it is limited to 
road construction having grades ordinarily less than 4 per 
cent and where there are few railroad crossings. Then, 

o, its high initial cost demands that a large mileage of 
roads be built each year in order to absorb the interest on 
the investment and the depreciation. 

Truck delivery has superseded team delivery as it is much 
more rapid and will carry material to a paving mixer 01 
from a mixer direct to the road with disturbance to 
the roadbed. Truck transportation is very flexible and is 
better suited to various sections of work than 


less 


therefore 


TRUCK HAULAGE OF DRY BATCH TO PAVING MIXER 
perhaps any other method. It is especially suited to the 
delivery of mixed concrete from a central plant to the road 
being improved and to the delivery of proportioned batches 
direct to the paving mixer or to a point where the batch 
boxes may be transferred to a short line industrial railway 
which in turn delivers them to the paving mixer. 

The delivery of mixed concrete from a central mixing 
plant direct to the job has been attracting considerable 
attention. This method is worth a careful study as it per- 
mits centralization of the contractor’s operations and en- 
ables him in many instances to economize in his plant and 
operating expenses. Central mixing plants should be sim- 
ple in operation and reasonably uniform in design. A study 
of central plants shows that no two have been very similar 
in design. It would seem possible that the operation cf 
unloading aggregate and cement from railroad cars and 
then mixing the materials to the desired proportions and 
consistency could be standardized to such an extent that 
central plants could be simplified and made more economical 
in operation. The mechanical engineer and the equipment 
designer should lend their assistance. 

Central mixing plants may be fairly uniform in design, 
but the delivery of the concrete from the plant to the road 
will vary considerably to fit the existing local conditions. 
Mixed concrete may be delivered by industrial equipment 
provided there are reasonably short hauls and the equip- 
ment is designed for small loads with considerable speed 
in the transportation. The small truck will usually prove 
to be the most efficient machine for the delivery of mixed 
concrete as it will take the full batch direct from the mixer 
to the road in the least possible time. 


DELIVERY TRUCKS 


Pneumatic-tired trucks are essential where speed is an 
important factor in delivery and where it is necessary to 
do considerable hauling over the subgrade. Pneumatic tires 
will usually reduce the load on the subgrade to less than 
125 lb. per square inch. This pressure, though frequently 
applied, does not seriously injure or displace a prepared 
subgrade having average soil conditions. It is practically 
impossible to deliver materials over earth roads with trucks 
when the roads are muddy or during rainy periods. How- 
ever, the road may be materially improved, permitting the 
truck to be used practically the entire construction season, 
if it is constantly maintained by the use of the road drag 
and given an application of 3 gal. of oil per square yard of 
urface early in the construction season. 

The light pneumatic-tired truck may also be used for the 
delivery of proportioned batches of aggregate direct to the 
paving mixer on the road being improved. There are now 
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on the market many types of batch boxes and dump bodi 
that permit the batches to be dumped directly into the s} 
of the paving mixer. 

Transportation is one of the most important factors 
the economical construction of roads. This part of pla 
operation, therefore, should be given much study. T} 
transportation cost should be estimated per ton-mile a: 
should take into consideration the effect on the 
operation of the remainder of the construction plant. Hau! 
ing costs vary from 20 to 40 cents per ton-mile. A savin, 
therefore, of a few cents per ton-mile may in a season 
work amount to several thousand dollars. The actual haul- 
ing costs may be exceedingly low, yet if the delivery affect 
the maximum output of the remainder of the plant, th 
inefficiency of the plant should naturally be charged again 
the transportation cost. 


cost ol 


PLANT Costs AND IMPROVEMENTS 


The plant investment of the road contractor of today 
entirely too great for the work that is accomplished during 
a single construction season or for the work done from one 
particular installation. It is not uncommon to see from 
$60,000 to $100,000 worth of equipment to build less than 
ten miles of highway. It is evident that this will show from 

2,500 to $3,000 which must be charged off for equipment 
against every mile of road built. It is doubtful whether 
there is any other construction in which there is so much 
depreciation and interest on plant investment to be charged 
off on so small an amount of work. It would seem desir- 
able, therefore, that the mechanical engineer, equipment 
designer and contractor should spend more time in the design 


TRUCK HAULAGE OF WET BATCH FROM CENTRAL 
MIXING PLANT 


of road construction plant in order to insure a greater out 
put with less initial investment. 

Many of road-building 
larger, more cumbersome 


machines being made 
more expensive each year. 
The fact that road building machinery is subjected to more 
severe use than perhaps any other machinery used in con- 
struction has induced the manufacturer to add weight to 
his equipment each year to insure more rigid construction. 
The writer believes that the concrete paving mixer can be 
completely redesigned and a machine produced that will 
be much smaller in size, will mix more concrete and be less 
cumbersome. Mixer manufacturers have continued to im- 
prove the design of their paving mixers by following the 
same principles of mixing that have been in use for many 
years. It seems absurd that we must have a concrete paver 
costing $8,000 to $12,000 and weighing from 10 to 15 tons 
that will lay less than 2 miles of 18-ft. concrete road in 
30 days. It seems absurd also that we should still be using 
a mixer that requires 60 sec. of time for mixing when it 
should be possible that the same amount of mixing by some 
mechanical means can be done in less than 15 sec. If such 
a machine could be produced, a one-bag paver would turn 
cut as much concrete as our present four-bag paver. The 
present paver is also designed so that the mixing is con- 
cealed from the view of the operator; this absolutely pre- 
vents a uniform consistency which is essential in securing 
a good concrete. 

If the mixer designer can produce a smaller machine 
having a greater output per hour of operation and have it 
so designed that the consistency of the concrete produced 
can be controlled by the operator instead of by some un 
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satisfactory mechanical means, the results will be a wonder- 
ful aid to the road-building industry. 

It alsa seems possible that a very material improvement 
ean be made in railroad equipment. Practically all road 
contractors now unload aggregates from open-top cars by 
means of clam-shells. This method is not always the most 
economical but the contractor is forced to use it as he can- 
not secure hopper bottom cars. On account of the large 
volume of road materials that must be delivered by railroad 
cars, it seems possible that some type of car could be de- 
signed that would permit of more rapid unloading by more 
economical methods. If this is not done, it is hoped at 
least that open-top car manufacturers will improve the 
design of their cars and make them so that they can be 
more easily unloaded with clam-shell equipment. Not only 
would improvement in the design of open-top cars aid the 
individual unloading the car but the railroad company 
would add to the life of the equipment. 

DEFICIENCIES OF EXISTING CARS 

Many open-top cars are now designed with projecting 
angles, rivets, bolts, braces, timbers, etc., that serve chiefly 
to interfere with the efficient operation of the clam shell. 
It is difficult to understand why railroad cars could not be 
designed so that the interior of the car would be perfectly 
smooth. In fact the writer believes that it would be prac- 
ticable and economical for all open-top cars to be built 
with a fillet having a radius of about 18 in. in the bottom 
angle at the ends of the car. The curved bottom angles 
would permit the cars to be emptied more rapidly and eco- 
nomically either with hand shovels or by clam shells. 

Further investigation should also be made of the use of 
open-top removable batch boxes for railroad transportation 
of materials. While the substitution of standardized batch 
boxes for open-top cars would be a radical departure from 
present equipment, it is evident that the average construc- 
tion plant could be designed to handle the transfer of boxes 
with considerable more economy than it now handles the 
loose materials. 


Prevention of Water Hammer in Long 
Railway Force Main 


By J. L. CAMPBELL 

Chief Engineer, El Paso & Southwestern System, El Paso, Texas 

NE operating district of the El Paso & South- 

western R.R. is supplied with water by a pipe line 
140 miles long. On one section of this line the water is 
lifted through a distance of 37 miles to an elevation of 
821 ft. by two pumping stations, one at the foot and the 
other half way up the hill. The pumps are Nordberg 
double-acting piston pumps. 

Water hammer on the pumping main was prevented 
by a steel cylinder mounted in a horizontal position 
over and connected to the main outside the pump house. 
The cylinders are 5 ft. in diameter and 15 ft. long, 
designed for 300-lb. pressure, with glass gages on the 
cylinders and a pressure gage mounted on the pumping 
main immediately beyond the tee connection to the 
main. The pumps have a normal capacity of 1,000,000 
gal. per day at 50 r.p.m. and a maximum pressure of 
300 Ib. 

The upper half of the cylinders is kept full of air 
under the pumping pressure by automatic air-charging 
devices attached to the water end of the pumps and 
actuated by the working of the pumps. The vertical 
fluctuation of the water in the glass gages usually lies 
within } in. and the pressure gages indicate a varia- 
tion of pressure less than 2 lb. Considering the length 
of the water column in the main and the high pressure 
the prevention of water hammer by this method. is 
very complete. 
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Water-Closet Flush Tanks and the 
Water-Waste Problem 


By ALBERT O. TRUE 


Hydraulic and Sanitary Engineer, Rensselaer, N. Y 


HAT is the safe minimum amount of water dis 

charge from the common house flush tank? The 
writer estimates the sanitary flushing water of ou: 
larger cities as 12 to 20 per cent of the total wate: 
consumption. 

Many are familiar with the accomplishments of the 
Construction Division, U. 8S. Army, in successfully limit- 
ing the per capita water consumption in the canton- 
ments to 55 gal. per day. George W. Fuller, in dis 
cussing the admirable paper by Col. Dabney H. Maury, 
describing the water supply of the camps and canton- 
ments, called attention to the expedient of bending down 
the floats in flush tanks for restricting the charge of 
flushing water (Proceedings, Am. Soc. C. E., Vol. XLV 
No. 6). The writer, during his service as utilities office 
in several cantonments, observed the effectiveness of this 
simple method. The discharge valves in some makes 
of tanks are designed to permit of regulation of the 
amount of flushing water. 

EFFECT OF DESIGN ON VOLUME OF WATER 

A few years ago it was the writer’s practice, as 
sanitary engineer, New York State Department of Ar- 
chitecture, in specifying water-closet flush tanks, to 
require a discharge of not less than 5 gal. of water 
per flush, and for flushing valves not less than 4 gal. 
At that time these details were largely a matter of 
custom, the important feature being to insure a copious 
flush. A few gallons more or less on the safe side did 
not seem a serious matter at the cost of water then 
prevailing. 

My observations of flushing requirements for sanitary 
fixtures at the army cantonments indicate that an ap- 
preciable saving of water can be effected by reducing 
the volume of flush without danger of producing unsan- 
itary conditions in the plumbing fixtures or in the sewer- 
age system if the latter is well designed. The amount 
of reduction of flushing water which can be safely made 
will depend in each case on the type of water closet 
and arrangement of flush tank, and should be deter- 
mined beyond any reasonable doubt by competent ob- 
servation. 

The writer has made experiments with the wash- 
down siphon closet bowl. This fixture was almost uni- 
versally installed in the army cantonments. It is the 
common house closet very largely used in civil com- 
munities having modern plumbing. The bowl is cleared 
by plain siphonic action of the flush. Its external char- 
acteristics are a circular water surface in the bowl and 
a “hump” protruding from the front of the bowl due 
to the outlet leg of the trap. These closets were oper- 
ated for a period of observation of two months, using 
as little as 24 gal. per flush. Flush tanks were of the 
“low-down” type, discharging directly into the cioset 
through a short length of 2-in. flush pipe. “High up’’ 
tanks can be used with all types of water closets and 
require no more water than low-down tanks. Probably 
they can be operated with less water, as the flush is 
delivered under a head about 5.5 ft. greater than is 
the case in low-down tanks. 

The writer roughly estimates that in the more mod- 
ern houses of average communities 75 ver cent of the 








































































































































































































































































































































































































































































































































































































































































































water closets are of the wash-down siphon type men- 
Most of the remaining 25 per cent will 
probably be of the siphon jet type—found in large and 
expensive residences, hotels, hospitals and institutional 
and governmental buildings. It can be recognized by 
its smooth “vase like” front, large oval water surface 
in bowl of about 90 sq.in. and bulbous, wavy curved 
back resulting from the tortuous outlet leg of the trap. 
The bow! is cleared by siphonic action, which is accel- 
erated by a water jet impinging into the inlet leg of 
the trap. The tortuous passage of the outlet leg of the 
trap tends to fill the bore of the outlet, thus lending 
additional strength to the siphon action. 

The writer has no experimental data on the mini- 
mum flush for the siphon jet closet or any closet using 
the water jet (some makers have a wash-down siphon 
bowl with water jet). It is known that they will oper- 
ate safely with 4 gal. of water. Owing to the larger 
water content of the trap passages and bowl of the 
siphon-jet fixture, and its more powerful siphon action, 
it is likely it cannot be operated with less than 34 gal. 
of flushing charge without endangering the water seal, 
unless the tank is provided with a generous “afterfill’’ 
attachment. 

The latter device is simply a small pipe which 
discharges a part of the water (about 2 or 3 quarts) 
from the ball-cock valve into the closet bowl after the 
action in the bowl trap has ceased. It is commonly 
integral with the ball-cock equipment and discharges 
into the overflow standpipe. 


tioned above. 


OLD STYLE SYSTEMS 


All types of water closets other than those mentioned 
above will be found principally in old buildings having 
old-style plumbing systems. Some special types will 
b found in prisons and institutions. Most all the old- 
style fixtures are of the following four types: the wash- 
down, washout, down-flush and hopper closets. All are 
variations in the adaption of a bowl to an “S” trap 
either integral with or separate from the fixture. 
are flushed almost always by high-up tanks, by displace- 
ment of the contents of the bowl and trap. It is prob- 
able that their water consumption could be cut in half 
with safety. 

Data are not available on which to base positive fig- 
ures as to possible saving in flushing water. The fol- 
lowing illustration will therefore be considered a “desk 
estimate” awaiting revision or rejection: It is estimated 
that flush tanks average 20 flushes per fixture per day. 
Allowing an average of one water closet per family of 
five, flushing water at 5 gal. per flush, the daily water 
consumption in closets alone is 100 gal. per day per 
family. 

In a city of 100,000 the flushing water from 
these fixtures would approximate 2,000,000 gal. per day. 
A saving of 40 gal. per water closet per day seems con- 
servative at this time. This gives a total estimated 
saving for the above-named community of 800,000 gal. 
per day. At 7c. per 1,000 gal. this would result in a 
gross saving of $56 per day or $20,400 a year. Allow- 
ing $10,000 for expenses the first year and $6,000 for 
each succeeding year to effect and maintain this saving, 
there would result an annual net saving of about $9,000 
per annum, assuming that there were always 25 per cent 
of the fixtures which needed attention, as would prob 
ably be shown by an inspection. 
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Sliding Car Stop for Yard Tracks 

S A SUBSTITUTE for usual fixed bumping posts at 
ends of yard tracks and industry tracks, some rail 
ways are using a sliding stop which is expected to 
check cars efficiently but without causing damage to the 
car or its contents. This device, shown in the accom- 


panying views, consists of a pair of steel castings which 
rest on the rails, being held in place by flanges and 
secured by clamps fitting around the rail heads. 





FIG. 1. CAR STOP ON YARD TRACK—SHOES IN PLACE 


In crdinary practice the shoes are set 10 to 30 ft. 
from the rail end, but where longer travel is desired 
special splice bars are used to enable the clamps to pass 
the rail joints. Although the track is shortened nor- 
mally by 10 to 30 ft., its full length can be utilized 
when necessary by pushing the car and shoes to the end 
blocks. When a car engages the stop, it is checked by 
the incline which carries the wheels into the shoes, along 
which they travel before striking the rear portions of 
the shoes, which are shaped to fit the wheels, as shown. 





FIG. 2. 


CAR TRUCK IN SLIDING STOP—HALTED BY SHOES 


In the design illustrated, only the two end wheels are 
engaged, but for tracks in continual service or having 
a down grade to the stub end the shoes are made longer, 
so that when the outer wheels reach the end of the 
shoe the inner wheels are resting on the incline. 

When a car is pulled off the stop, the small front 
projections cause the shoes to move with it until they 
reach their normal position, where they are stopped 
by striking the splice bars, the wheels then riding over 
the projections and returning to the rails. In tests, two 
50-ft. loaded coal cars run against the stop at 8 m.p.h. 
moved it 30 ft. Another car at 5 m.p.h. moved it only 
4 ft. further. This device is manufactured by the 
Friction Car Stop Co., Cleveland, Ohio. 
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Air-Lift Removal of Sludge from 
Sewage Tanks 


By W. G. KIRCHOFFER 
Madison, Wis 

~ XPERIMENTS on the removal of sludge by air-lift 
ene made by the writer in connection with an 
investigation of the sewage works of Madison, Wis., 
showed advantages for this method as compared with 
the ordinary gravity method. 

This Madison plant consisted of settling tanks with 
separate sludge digestion, followed by colloidal tanks, 
contact dosing chambers and sprinkling filters. The 
tank portion is divided into five units, each consisting of 
a primary and secondary settling tank, sludge digestion 
tank and a colloidal tank (see ngineering News-Record, 
Sept. 11, 1919, p. 510). Unit No. 3 was divided into two 
half-units. Usually 2, 24 or 3 units are in service at a 
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AIR LIFTS IN SEWAGE TANKS 


time, depending upon the season of the year or the ideas 
of the superintendent. The air-lift tests were applied 
to unit No. 3-B. 

The air pumps were made of 1} and 2-in. pipes with 
foot pieces of 4-inwand nozzle of j-in. pipe. Some 
trouble was experienced with clogging due to threads, 
strings and waste which accumulated in the bottoms of 
the tanks in large balls. Had the pumps been made of 
larger pipe with larger flaring foot pieces and no nozzles, 
this trouble would have been largely avoided. The 
arrangement is shown it the accompanying drawing. 
Efficiency in air consumption and power required were 
matters left for future consideration. The plant con- 
sisted of a 4 x 6-in. vertical air compressor and a 4-hp. 
gasoline engine. Better results might have been 
expected with the plant operated by an electric motor 
or automatically from a large air storage tank. 

Chemical Analysis—In the raw sewage or primary 
settling tank the average of several determinations for 
relative stability by the methylene blue test showed no 
stability by either the air-lift or the old gravity process. 
In the secondary and colloidal tanks, the air-lift showed 
11 and 30 per cent respectively, the gravity process 
showing zero and 21 per cent. The average results 
were 7 and 14 for the two processes respectively. 

Tests for oxygen consumed were consistently in favor 
of the air lift for all the tanks and filters. The very few 
tests for free and abluminoid ammonia, nitrites and 
nitrates showed ss good results fer the air-lift as for 
the old process. The results on total, dissolved and sus- 
pended solids were mcre cr less erratic due to fluctua- 
tions in the character cf the sewage and disturbances in 
the inlet channel. ‘ests showed no percentage of 
removal in the primary settling tank and only 2.7 per 
cent in the secondary by the old pzccess, but 15.4 per 
cent in the secondary tanks by the air-lift. 

The best results fer removal of sus»ended solids at 
the colloidal tanks were 674 per cent ty the old proccss 


and 93!) per cent bv the air-lift. The contact filters 
showed no reduction in suspended solids by either 
process. The average removal of suspended solids by 
the entire plant was 48 per cent tor the old process and 
53.5 per cent for the air-lift, the maximum results being 
82 and 100 per cent respectively. 

SEDIMENTATION TESTS 

The beneficial results of the air-lift removal of sludge 
are illustrated by the records of sedimentation tests 
made by James Mackin, superintendent of the plant. A 
l-gal. sample was collected at 7 a.m., 1 p.m. and 4 p.m. 
each day of raw sewage from the inlet channel and tank 
efluent from the collection channel at the end of the 
colloidal tanks. These samples were placed in conical 
galvanized-iron receptacles with glass graduates attached 
to the small ends. After standing for three hours the 
deposits were recorded in eubic centimeters, as indicated 
on the glass graduate. When clean tanks were first put 
into operation, the old or gravity process of removal 
would show results as good as the air-lift process, but as 
the tanks began to foul up with septic sludge the effluent 
would begin to show an increase in the settleable solids 
until such times as the tanks would be put out of con 
mission, and clean tanks put in use in their stead. 

After my investigation Mr. Mackin continued t 
operate the plant, but pumping the sludge once daily 
He also continued to take samples of effluent for sedi 
mentation tests. On Nov. 1 units No. 1, 2, 3-A and 
3-B were in operation. The sediment in 1-gal. samples 
was 1 cc. for No. 1 and No. 2. Samples from 3-B (air 
lift test) pee no sediment. By the end of the month 
both No. 1 and 2 showed 4 c.c. per gallon sample. The 
effluent from 3-B was 0 to 0.5 until the middle of the 
month and from 0.5 to 1.0 ¢.c. to the end of the month 

On Dec. 3 units Nos. 4 and 5 were put in operation, 
3-B with air-lift sludge removal being continued. Clog 
ging of the air-lift pumps was experienced from Dec. 10 
to 28, when the tanks were emptied and large balls of 
rags, lint and strings were found at the entrance to the 
foot piece. After this cleaning the tests showed not to 
exceed 1 ¢c.c. During this period the colloidal tank of 
unit 38-B was not cleaned out and it is evident that 
septic action was taking place, as it was noted in all of 
the colloidal tanks that septic action began 20 to 40 days 
after starting a unit. These tanks had flat bottoms and 
were not easily cleaned without dumping. In a plant 
where such tanks could have septic sludge removed 
readily or where no such tanks were used it is probable 
that the sediment in gallon samples could be held to 
zero or nearly so. 

From experience covering a period of several months 
it was concluded that the use of air-lift pumps is an 
effective method of sludge removal where tanks for 
separate sludge digestion are provided. 


Providence Resumes Chemical Precipitation 

Treatment cf the sewage of Providence, R. L., by 
chemical precipitation with ‘ime was resumed the latter 
part of April. The practice was discontinued in Sep- 
tember, 1919, because it was impossible to obtain lime 
or towage to convey the sludge to sea for dumping. All 
sewage reaching the precipitation plant was disinfected 
with hyrochlorite during this period, but through a 
large part of 1920 most of the Providence sewage was 
cischarged directly into the river through storm over- 
flows without disinfection, owing to a break in the 
intercepting sewer. 
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Motor Truck Transport of Freight 
by European Railroads 


greg soe in France and England operate a store- 
door delivery for parcels express ) 
and freight, for which service motor transport systems 
are used extensively and special means have 
introduced for increasing the economic efficiency of such 


service (or 


been 


vstems by reducing time lost in loading and unloading. 

Kight-Wheel Tractor-Trailer Unit—Motor vehicles 
ire superseding horse-drawn vehicles in the service of 
the Paris & Orleans Ry., at Paris, France, according to 
a paper in the Revue Generale des Chemins dc Fer by 
Mr. de Laland, superintendent of commercial service of 
this railway. Horse wagons are still used for districts 
near the station but light l- and 1}-ton motor trucks 
are used for the long trips, in order to utilize the speed 
capacity which is their great advantage. 

For regularity of the station work it is necessary to 
clear the freight platforms rapidly and it has been the 
practice to place horse wagons at the platform in the 
evening and leave them to be loaded at night. This 
arrangement prevented placing the motor trucks early 
in the morning for prompt loading, and the trucks could 
not be left all night as it was necessary to take them to 
the garage for the regular overhauling. A test with 
demountable decks or floors for the trucks did not prove 
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satisfactory, as they could not be removed from the 
station platform when loaded and it was difficult to 
shift them to the truck frames. 

A tractor-trailer system, Fig. 1, proved to be a satis- 
factory solution of the difficulty, using a 1{-ton four- 
wheel tractor having a 15-hp. four-cylinder engine and 
pneumatic tires. The trailer has a flat floor with 
removable stakes and side boards, and its wheels have 
solid rubber tires. It is designed for 5 tons but can 
carry 8 tons. To the swiveling frame of the front axle 
is attached the pole or draw bar, with automatic coupler 
engaging a nut on a vertical screw at the rear of the 
tractor. The driver can operate this nut from his seat, 
raising or lowering it in order to vary the load carried 
by the rear or driving wheels and thus vary the adhesion 
of the tractor. 

This tractor-trailer unit or train can turn easily in 
a 16-ft. street. A switching tractor at the station places 
the empty trailers at the freight platforms as required 
and removes the loaded trailers to a yard where the 
regular tractors couple up to them. The service requires 
about three trainers to each tractor, the equipment at 
the Ivry freight station at Paris being 20 tractors with 
50 trailers. 

Six-Wheel Tractor-Trailer Unit—The Great Western 
Ry., England, has introduced a system in which a four- 
wheel tractor supports the front end of a two-wheel 
trailer, the unit being capable of hauling a 7-ton load at 
the legal speed limit of 20 m.p.h., according to a paper 
read by Mr. Conradi before the British Institution of 
Mechanical Engineers. The trailers are piu. xed in the 
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station yard, the forward end of the trailer being su 
ported by a pair of hinged legs, but with this arran; 
ment the trailer cannot be moved to and from { 
platform without attaching it to a tractor. Mr. Conr: 
suggested that by fitting wheels to the supporting le 
the trailers could be moved by a team, and it may 
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noted that such a wheeled support is used for a tractor 
trailer system now in operation at St. Louis, Mo. 

Motor Truck with Demountable Floor—For — th 
Midland Ry., England, a system of portable rolling floors 
for motor trucks was devised by Mr. Conradi, thus 
avoiding the necessity of installing overhead cranes to 
handle these floors, as at the freight stations of the 
Lancashire & Yorkshire Ry. The system on the latter 
road is somewhat similar to that employed for l.c.l. 
freight transfer at Cincinnati, O. (see Engineering 
News-Record, March 11, 1920, p. 508), except that closed 
bodies as containers instead of movable floors are used 
at Cincinnati. For the Midland Ry. service a number of 
old horse-drawn wagons were converted into station 
“tenders” by having the floors fitted with rails for the 
small wheels or rollers of the portable floors. Tenders 
with portable floors mounted on them are placed at the 
freight house for loading and are then removed to the 
station yard by horses. An empty motor truck backs up 
to the tender, and the portable floor with its load is 
rolled onto the truck frame and secured, as shown in 
Fig. 2. 

A suggested modification is to erect fixed platforms 
with rails, on which the loaded portable floors can be 
placed if no trucks are ready, thus enabling the tender 
to be moved to the station for another load. At ware- 
houses or industries tenders or fixed platforms may be 
provided for prompt transfer of loads to and from the 
motor trucks. 


Preventing Mortar Stains on Masonry 

Brown stains on limestone masonry arising (pre- 
sumably) from action of the mortar are being studied 
at the Bureau of Standards in Washington, where two 
methods of preventing this staining are under investiga- 
tion. The first is the use of a colorless waterproofing 
material on the limestone at the contact face of the 
mortar, the action of which is to prevent the passage of 
water through the mortar and into the stone in such 
a way as to carry the staining material with it. Pre- 
liminary tests indicate that most of the staining is 
prevented by this means. The second method consists 
of applying a removable porous coating on the exposed 
face of the limestone wall. The stains then come through 
the coating, form on its outer surface and later on are 
removed when the coating is removed, while when form- 
ing directly on the stone surface they are difficult to 
remove because the staining material is insoluble. The 
method is expected to be of some value as most of the 
stains form during the erection of the masonry. 
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Completes Forty-EKight Years’ 
Service As City Engineer 


Charles E. Bolling, Who Entered Engineering 
Department of Richmond, Va., in 1873, 
Becomes Consultant to City 
N FEBRUARY, 1921, Charles E. Bolling became con- 
l sulting engineer for the Department of Public Serv- 
the city of Richmond, Va., after forty-eight 
vears’ continuous service in the city engineering de- 
nartment, the last thirteen of which were as city engi- 
neer. Practically the whole municipal development is 
included in these vears. In 
Richmond was a dis- 
couraged, fire-torn city of 
54,000, hardly yet recovered 
from the ravages of war and 
the inertia of reconstruc- 
tion. Today it is a prosper- 
ous civie community of 175,- 
000, well built and admirably 
equipped with every engi- 
neering and sanitary neces- 
sity. Mr. Bolling has had no 
small part in this growth. 
While like most engineers 
he has not reaped great pe- 
cuniary reward, in his own 
words, he has now “the sat- 
isfaction that work, hard work, and fidelity to trust may 

bring an engineer so long a public servant.” 

Mr. Bolling entered the service of the city of Rich- 
mond Feb, 15, 1873, as assistant to the city engineer. 
Capt. Charles H. Dimmock, who died only the next 
month to be succeeded by Col. W. E. Cutshaw, the city 
engineer for the next thirty-four years. The city engi- 
neer at that time had charge of all street and sewer 
construction, maintenance and repairs, grounds and 
parks, bridges and the James River harbor improve- 
ment. He was further required to make all surveys for 
the other municipal departments and supervise plans 
and specifications for all public buildings of every kind. 
The city was only slowly recovering from the destruc- 
tion and loss occasioned by the Civil War and the al- 
most total destruction by fire in April, 1865, of its manu- 
facturing and mercantile districts. During the recon- 
-truction period from 1865 to ’70 no municipal improve- 
ments of any kind had been made. There were no plans 
for future development. Many of the records had been 
destroyed, the city’s finances were little or nothing, and 
its credit was practically nil. The field for the future 
was a broad one. 

Colonel Cutshaw with only three assistant engineers 
devoted the following three decades to the task of mak- 
ing Richmond a city, and in this work he was ably as- 
sited by Mr. Bolling. From February, 1873, to July, 
1885, Mr. Bolling was on surveys, plans, street paving, 
sewer construction, public parks, reservoir plans, and 
public plans. From 1874 to 1876 he was assistant engi- 
neer in charge of the building of a reservoir near the 
city for additional water-supply and the laying of all 
supply mains and other appurtenances connected there- 
with. After completion of this reservoir he was put in 
charge of all city construction work on streets and 
sewers and on surveys for additional water-power pumps 
at a new location above the city on the James River. 
In July, 1885, he was elected by the city council to be 
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superintendent of the city water-works, which included 
also the duties of engineer of the water department, 
formerly performed by the city engineer. In this capa 
ity he worked for twenty-three vears, during which time 
there were designed and constructed large sedimentati 
and coagulating basins, located between the canal and 
river, one mile above the pump works, and the enlarge- 
ment of the distribution system with installation of 
practically 100 per cent metering was carried to suc- 
cessful completion. 

After the death of Colonel Cutshaw in November, 
1907, Mr. Bolling was elected Dy the city council as city 
engineer and entered upon the discharge of these duties 
in January, 1908. From that date to January, 1919, 
for each term of two vears he was re-elected city engi- 
neer. [n 1919 by reason of a charter change in the city 
he was elected director of public works, embracing the 
position of city engineer. In February, 1921, he was 
succeeded as director of public works by Allen J. Saville, 
nominated by the mayor for this office and elected by 
the council. Mr. Saville appointed Mr. Bolling consult- 
ing engineer for the department of public works, which 
position he now holds. ‘ 





Boston Siiding Scale Gas Rate Standard Raised 
by Commission 

In granting an increase in gas rates to the Boston 
Consolidated Gas Co. the Massachusetts Department 
of Public Utilities reviewed in some detail what has 
become known as the Boston sliding gas scale. Provi- 
sion for this scale, with a standard or base price of 
90c. per 1,000 cu.ft. and a standard dividend of 7 per 
cent, was made by the Massachusetts Legislature in 
1906. Before passing to the commission’s summary of 
its decision, it may be noted that the increase in gas 
rates allowed by the commission up to $1.40 per 1,000 
cu.ft. near the end of the year was preceded by tem- 
porary increases of the standard price to $1.10 on Mar. 
5, 1920, and to $1.35 on July 23. This action was 
taken under a clause in the act of 1906 that provided 
for jurisdiction by the commission provided that there 
should be no deviation from the standard price of 
90c. for ten years and none thereafter unless a change 
become necessary to correct inequities arising from 
substantial changes in the costs of making and dis 
tributing gas. The syllabus in this opinion, as given 
in Public Utilities Reports, March 17, 1921 (Rochester, 
N. Y.), follows: 

1. The Massachusetts “sliding scale’? act expressly sus 
pended the jurisdiction of the commission over the price of 
gas to be charged to the consumer, reductions in price de 
pending solely on the desire of the stockholders for greate: 
dividends. 

2. The principle of the Massachusetts “sliding scale” act 
that decreased costs and increased profits due to skillful and 
wise management shall be shared by the stockholders an‘! 
the public rather than wholly taken by either, is essentially 
sound, but conversion of the theory into a fixed rule, ex- 
pressed by the interrelation of a standard price and standard 
dividend, is necessarily artificial, and conditions must be 
stable and a considerable period elapse to make it an effec- 
tive regulator of the selling price. 

3. In the midst of unstable and unprecedented operating 
costs, a standard cost of gas does not exist, and a standard 
price is an anomaly, and, therefore, the standard required 
by law to be fixed should be a temporary rather than a 
permanent one. 

4. The standard price of gas to be fixed by the Boston Con- 
solidated Gas Co. under the Massachusetts “sliding scale” 
act was placed at $1.40 a thousand cubic feet. 
























































































































































































































































































































ENGINEERING 


Remote-Control Electric Haulage 
in Quarry Service 


Two Layouts for Overburden and Rock—Economy 
Over Steam Service—Man in Tower Con- 
trols Car Motors and Brakes 


SLECTRIC traction by a remote control system, in 
which car movements are governed by an operator 

in an elevated tower, is the method adopted by the Bes- 
! «& Youngstown, Ohio, in 
removing the overburden Shale 
top soil, having a thickness of 35 to 55 ft., are 
shovel having a 34-vd. dipper 
1,000 to 1,500 cu.yd, A 


semer limestcre Cement Co., 


from a new quarry. 
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similar system for handling the quarry rock has been 
in service for over two years, and the accompanying 
plan shows the two layouts for stripping the site and 
for handling quarry stone. 

All tracks standard gage, with 60-lb. rails 
having bonded joints and cross bonds at 200-ft. inter- 
vals. Insulated joints divide the track of the stripping 
layout into four sections, with separate electric supply 
to each. A 45-lb. third rail is carried by supports on the 
middle of the ties. The three sections marked 11, 12 and 
13 are under the control of the towerman. The end sec- 
tion, at the stripping face, is controlled by the steam 
shovel operator. This section is short and is shifted 
is the shovel advances. 

Handling Overburden.—Two 20-yd. 
are used for the stripping work and are operated on 
the shuttle system. The cars have a 30-hp. motor on 
each truck and are fitted with solenoid electric brakes. 
Current of 220 to 240 volts is used for the motors, but 
for the brakes 110-volt current is applied to the solenoids 
through electric switches. When the car at the shovel 
is loaded, the shovel operator throws a control switch 
and admits current to the track section, causing the car 
to move into section 11, where it is under control of 
the tower man. The car continues into the switchback 
section 12, where a cam at the side of the track oper- 
ates a lever on the car, reversing the motors. The 
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switchman opens the switch admitting the car into se 
tion 13, where the towerman stops it at any desire 
point by shutting off the current and applying t} 
brakes. For the more permanent layout of the quan 
service the switches and reversing cams are under th: 
control of the towerman. 

In section 18 the track is on the edge of a spoil ban] 
40 ft. high and is shifted as the dumping progresse; 
When a man on the dump releases a latch the weigh 
of the load tilts the car body, the empty body returin; 
to position by gravity and being latched automaticall, 
About six men are emploved at the dump to level th 
material and shift the track. At times they have t 
dump the car by hand or with jacks. There is no auto 
matic reversing cam on the dump track, but when the 


Hovlage tracks =" 
Sections !to9: Quarry service 
Sections Ilto13: Stripping » 


empty car is ready to return, one 
of the men throws the reversing 
lever of the motors, so that the 
towerman can run the car back 
into section 12, where he holds it 
until the second car has moved 
from the steam shovel into section 
13, the empty car being then re- 
turned to the shovel. The round 
trip averages 8 to 10 minutes, with a running speed of 
15 m.p.h. 

With two cars, a towerman and a switchman, about 
1,000 to 1,500 cu.yd. are handled daily, as compared 
with 800 cu.yd. with the former equipment of two steam 
locomotives operating trains of six 4-yd. cars on tracks 
of 38-in. gage. Two enginemen and two brakemen 
were required, while the electric haulage system re- 
quires only two men. There is also less time lost at the 
shovel, and as track has to be kept in better condition 
for the large cars the car repair work is proportionately 
The number of men used on the dump depends 
on the handling of track and varies with the amount 
of dumping space available. Ordinarily the shifting of 
the dump track occupies one day each week. 

Handling Quarry Stone.—In quarry service, for re- 
moving the rock to the crusher plant, three cars of 
10-cu.yd. capacity are in operation. No switchback is 
included in the quarry layout, but there are two pas- 
sing sidings, the cars being operated on the shuttle 
system. This part of the track layout comprises nine 
sections under the control of the same towerman who 
controls the stripping movements, these sections includ- 
ing the two sidings and a repair track. A second tower- 
man at the crusher house spots and dumps the cars. The 
end section in the quarry, which is generally short, is 
under control of the shovel operator, as in the stripping 
work. Grades of 2 and 34 per cent lead from the quarry 
floor to the crusher plant. 
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A loaded car started by the shovel operator moves into 
section 9, where its control is in the hands of the tower- 
man, who stops it usually at the first siding (on sections 
8 or 7) to allow an empty car to pass. The car is 
held by applying the brakes through the solenoid and 
electric switch and then cutting off current from the 
section in which the car stands. The empty car proce sds 
throurh section 9 to the short section at the steam 
shovel, at which point it comes under the control of the 
shovel operator; meanwhile the loaded car is run 
through three sections to the second siding, where it 
passes an empty car just coming from the crusher. 
Finally the loaded car is run into the crusher house, 
where it is spotted by the towerman by means of the 
brakes and is dumped by means of a remote-control 
hoist also operated by the towerman. A reversing cam 
at the crusher automatically throws the reversing con- 
trol on the car as it arrives at the dumping hopper, so 
that the empty car can be started back to the quarry. 

3oth the stripping and the quarrying work are in 
full view of the main towerman, only hand signals be- 
ing required from the switchman and dump foreman of 
the stripping layout. If the towerman should fail to 
see the car start from the shovel it would simply drift 
into the next section and come to a stop. No trouble 
is experienced in dark or foggy weather and at night 
the work is illuminated by flood lights. Electric current 
is supplied by a local power company. 

Electric ard Steam Operation.—In 23 years’ experience 
with quarry haulage this remote control system has been 
found satisfactory both as to service and cost, as com- 
pared with light locomotives and cars. It is considered 
by the quarry company that there is some saving in 
power, but that the main saving lies in the fact that 
the movements of the cars are all under control of one 
man, stationed in a sheltered position. This results 
in fewer delays and more regular operation, with con- 
sequent greater output or material handled. Shuttle 
operation is used for both the stripping service and the 
quarry service, but continuous loop operation on a 
similar haulage system, with spur tracks at the shovels, 
has been used at another large quarry, as described in 
Ungineering News Oct. 21, 1909, p. 421. 
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The electric haulage system is that of the Woodford 
Engineering Co., Chicago, which supplied and installed 
the electrical equipment. The introduction of this sys 
tem was decided upon by F. R. Kanengeiser, vice-presi 
dent and general manager of the Bessemer Limestone 
& Cement Co., and the operation is under the dire 
tion of J. A. Johnson, superintendent of the company. 





Pennsylvania Practice in Widening 
Highway Curves 


IGHWAY curves are widened and superelevated, in 

the standard practice of the Pennsylvania High- 
way Department, by the use of the transition spiral and 
one-slope roadway, as indicated by the accompanying 
diagram and tabulation of offsets and superelevations. 
In applying the table, the engineer selects such a 
central angle delta as will give at least an arc of widened 
roadway one-third in length. For example: Given I = 


r 
kk 
ke - Xe ~ 
ey | | 









Cross Section at PC. Gross Section at RSC. 
CURVE DIAGRAM, PENNSYLVANIA HIGHWAYS 





OFFSETS AND SUPERELEVATIONS FOR WIDENING HIGHWAY CURVES 





Half Length of Spiral -—--—— — ———— Offset in Feet from Tangent of Edge of Widened Road — ——----———+ Super- 
for Various Angles Elevation of 
Radius Angles Angles P.C 8. 
of Cl. of Total from of 15° Point T; Point T2 ——~ Point T3;———~ - Point Ty and 
Roadway Offset Oto 15° and Over Xi Yi Xe 2 3 3 X4 Ys P. 8. C. 
50’ 6.5’ 15’ 74 09 147’ a ae 6 2’ 28 ¥ 94 124” 
60 6.0 20 10 0 04 19 6 3 0 289 67 38 2 10.5 12 
80 50 20 10 0 03 19 8 22 29 4 5 2 39 0 7.8 iW 
100 45 30 15.0 0 3 29 9 a2 445 1.2 58 9 96 i 
120 40 40 20.0 0 3 39 9 20 59 6 4.3 787 11.6 i 
140 40 40 20 0 0 3 39 9 20 59 6 3 79 0 10.4 1 
160 Ss 40 20 0 02 39. 9 1.8 59 9 47 79 3 9.2 103 
180 3.5 50 25.0 02 50 0 18 747 5 0 99 0 11.0 10; 
200 30 35 17 5 02 349 a 52 3 >.5 69 6 6.3 10} 
200 3.0 70 350 02 70 0 2 104 7 6.0 138 2 16.0 10) 
220 30 35 ‘7.5 0.2 349 15 34.2 34 69 6 59 10} 
220 3.0 70 35.0 0.2 70 0 2 104 7 5.6 138 5 4.6 10) 
240 Z2 40 20.0 0.2 40 0 ..3 59 9 33 79.6 6.2 10 
240 2.5 80 40.0 0.2 80 0 Ee. 119 7 6.0 158 2 16.7 10 
260 25 45 ec 22.5 0.2 45 0 i. 67.4 33 89 6 6.6 10 
260 2.5 es 90 45.0 02 90.0 1.3 1347 6.4 177 9 19.0 1of 
280 2.5 50 a 25.0 0.2 50.0 3 75.0 3.3 99 7 7.2 10 
280 2.3 ie 100 50.0 0.2 100.0 1.3 149.7 6.8 197.6 21.0 10; 
300 2.0 50 ie 25.0 0.1 50.0 1.0 74.9 3.0 99.4 8.0 10 
300 2.0 ee 100 50.0 0.1 100.0 1.6 149.7 6.5 196.5 24.0 10 





ee 

During the last three months of 1920, when the 
electric haulage system for the stripping had come into 
full operation and was working on an economical basis, 
the cost per cubic yard of material excavated and 
dumped was 40 per cent that of the former cost of 
steam operation. 


— ———— 


84°; R = 200 ft., and delta = 4 I = 28°. Interpolating 
from the table: One-ralf length of spiral equals 70 ft., 
and the offset from tangent T at PS equals 0 ft.; at T 
(35 ft. beyond PS) equals 0.2 ft.; at T, (or P.C. of 
circular curve) equals 1.5 ft.; at 7, (from tangent pro- 
jected) equals 6 ft., and at 7, equals 16 ft. 
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In superelevating, start is made at PS with the stand- 
ard crown. From this point the crown is gradnally 
changed into a one-slope section until at the PC, one- 
half the superelevation, as shown in column five of the 
table, is obtained. The superelevation is then gradually 
increased until the maximum superelevation as shown 
in column five is reached at the PSC, this supereleva- 
tion being held until the PSC is reached. Beyond the 
PSC the superelevation is diminished by one-half at the 
PC, from which point the one-slope section is gradually 
changed to the crown section. 
It is the practice to make the thickness of the one- 
slope slab uniform and equal to the average thickness 
of the standard 18-ft., crowned section. 


Reservoir Waterproofed by Gunite 
Interlining 
Seepage Through Porous and Cracked Walls 
Entirely Stopped—Construction Methods 
Described in Detail 
GREENE 


Kaitiss 


By BARCLAY A. 


Pratt-Thompson Construction Co., citys \l 


A CEMENT gun method of waterproofing, which is 
A possible of frequent use, was successfully employed 
last season to stop ground water seepage into a small 
reservoir of the Mount Vernon, lowa, water supply. 
Porous spots and cracks had developed generally in the 
reservoir side walls until, under an unbalanced head, 
the inflow was 100,000 gal. in 24 hours. This inflow 
was completely stopped by 
a 1:3 mortar lining con- 


structed as shown by the 
accompanying sketch. 
Leakage had developed oa 


gradually. The reservoir, a 
circular tank 40 ft. in diam- 
eter and 20 ft. high, was 
underground, with a 6-ft. 
covering. The bottom 5 ft 
was in solid rock, but the 
shell was 8 in. thick from 
bottom to top and the floor 


rreq 


and roof were also & in. 
thick of 1:2:4 concrete. 
At the time of construc- 


tion, eight years ago, the 
concrete was a little porous 
and the leakage small-—just 
a moderate seepage through 
reasonably sound material. 
in- 





GUNITE INTERLINING FOR 
CTRCULAR RESERVOTR 


rhe seepage, however, 
creased with the age of the reservoir until the walls 
had become porous and cracked and the inflow had 


reached the volume stated. This inflow was through 
the shell and largely within a zone from 1 ft. to 10 ft. 
from the floor. The meximum head was 17.85 ft., 
From a light scaffolding over the entire interior of 
the tank, the walls were sounded and all loose material 
removed with picks. Then, starting at the top, a layer 
of American Steel & Wire Co.’s triangular mesh, No. 049, 
was placed and anchored securely by means of }-in. two- 
stage cinch-anchors, and }-in. x 3-in. bolts. Each layer 
of mesh had a side lap of 4 in. and an end lap of 8 in., 
and all laps were securely wired with No. 14 black 
annealed wire; the ties were 8 in. apart on the seams. 
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After the mesh was placed, the cement gun was | 
as a sand-blast machine and the concrete was thorou; 
sand-blasted, leaving a clean unaffected surface, 
cleaning all rust from the mesh. Starting at the 
and working down, the 1:3 mixture of sand and cen, 
was then applied 2 in. thick, without any waterproo 
compound whatever. 

As the work neared the bottom 10 ft., where 
seepage was greatest, a 3-in. layer was applied. Wit 
the bottom 6 ft., 26 weep pipes were installed, vary 
from to 1] in. in diameter and held temporarily 
place by a small amount of oakum around the pi; 
placed well back from the surface of the concrete. | 
seal the weep pipes in place, a mixture of one pi: 
cement, two parts sand, and two parts gypsum was us 
and deposited with the gun. This was the only pla 
where any mixture other than 1:3 sand and cement w:; 
used. At this bottom section of 6 ft. it was also nec: 
sary to place an additional 2 in. of lining, with anothe: 
layer of mesh, making a total of 5 in. 

The second layer of mesh was anchored to the fi 
layer by hair-pin ties; a tie was made of No. 14 wir 
in the shape of a hair-pin 6 in. long, and was twisted 
around the first layer of mesh and allowed to protrud 
} in. through the first 3-in. laver of mortar. After thi 
3 in. had set, the second layer of mesh was placed, and 
anchored to the No. 14 wires, securely twisted 
drawn taut, but furred 1 in. away from the first lave: 
by means of pre-cast concrete blocks. The lining was 
brought down to the bottom with no fastening to th 
bottom. 

There was no seepage whatever through the floo: 
and the floor concrete was in good condition so thé 
bottom was not touched. This method concentrated th« 
seepage entirely to the flow from the 26 weep pipes. 
These were capped alternately, and gunite, with a laye) 
of mesh, was applied until the weep pipes were entirel) 
covered by a knob of mortar. The mesh placed ove 
these knobs was anchored in the same manner as the 
second layer of mesh, by means of hair-pin ties. 

The work was performed by the Pratt-Thompso: 
Construction Co., Kansas City, Mo. 


» 


and 


Traffic in 1920 Through the Sault Canals 

An increase of 16 per cent in freight traffic and 20 
per cent in passenger traffic for the season of 1920, as 
compared with the season of 1919, passing through th: 
American and Canadian canals at the Sault Ste. Marie, 
Michigan and Ontario, is indicated in the statistical 
report on 1920 operations, prepared under the directio: 
of Lt.-Col. E. M. Markham, Corps of Engineers, U. S. 
Army. The total freight traffic of both canals was 
798,282,496 tons during 1920, showing an increase of 
11,046,954 tons over 1919. The total number of pas- 
sengers was 68,451, or an increase of 11,459. The trafl« 
through the American canal was 97 per cent of thé 
total freight and 37 per cent of the total number o! 
passengers carried. Compared with the season of 191‘) 
there was an increase of 20 per cent in freight and 5s 
per cent in passenger traffic. Traffic through th 
Canadian canal was 3 per cent of the total freight and 
63 per cent of total passengers carried. Compared with 
the previous season there was a decrease in freight 
traffic of 40 per .cent and an increase in passenger 
traffic of 6 per cent. The American canal was opene( 
April 19 and closed Dec. 26, 1920, and the Canadia: 
canal was opened April 23 and closed Dec. 23, 1920. 
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The Engineer in Foreign Trade 


Technical and Business Qualifications Demanded of 
Federal Representatives for 
Special Investigators 
By R. S. Mac ELWEE 
Director, U. S. Bureau of Foreign and Domestic Commerce, 
Washington, D. C, 
HERE is undoubtedly a great field for the properly 
trained engineer in the foreign-trade service of the 
United States. In private business and in Government 
activity there is a constant demand for engineers who 
possess, in addition, commercial qualifications. The 
marketing of highly technical products abroad requires 
engineering training as a background, with the proper 
commercial and language study superimposed upon the 
engineering foundation. 

In selling harvesting machinery, gas engines, and 
tractors, for example, this lack of a technical training 
has been keenly felt by many of the men who have 
not had it, and some of them have tried to familiarize 
themselves as much as possible with some of the funda- 
mental engineering principles through reading, courses 
with correspondence schools, and the like. The sales 
manager for an elevator company, selling, putting up, 
and registering elevators abroad, realized so keenly 
the basic necessity for a sound electro-engineering 
training that a rule was adopted making this a pre- 
requisite in the employment of salesmen. This work, 
of course, is only typical of many lines of engineering 

civil, mechanical, electrical, chemical, and industrial. 


TECHNICALLY TRAINED MEN DESIRED 


As to the requirements of the Government, there may, 
of course, be other branches of the federal service that 
need engineers who have, also, a training in foreign 
affairs and languages, but in the present discussion I 
wish to speak especially of the Bureau of Foreign and 
Domestic Commerce. This bureau has had and now 
has attachés and trade commissioners who are profes- 
sional engineers. The new policy has been to assign 
an engineering trade commissioner as assistant to the 
commercial attaché at those posts where engineering 
matters are of prime importance. At present, Major 
Brady, mechanical engineer, is assigned to assist the 
commercial attaché at Buenos Aires. Following the 
armistice, he was assigned to the commercial attaché 
in France. We have Frank Rhea, railroad engineer, 
assigned to the commercial attaché at Peking. If we 
are to have thoroughgoing reports of value on tech- 
nical subjects, the men who write them must be tech- 
nical men and must have had not only proper technical 
education, but also considerable professional experience. 
The Bureau of Foreign and Domestic Commerce sends 
abroad traveling trade commissioners to make extended 
investigations in special lines, and in specific surveys 
of this character it has, for example, employed mining 
engineers. 


EFFECTIVE WORK BY ENGINEERS 


The peculiar availability of such men for certain of 
the trade-commissioner positions is illustrated by sev- 
eral investigations that have been made in the past or 
are now in process. Particularly conspicuous has been 
the work of Paul Page Whitham, who spent three years 
in China and tropical Asia studying transportation mat- 
ters and has written numerous confidential and other 
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reports. Two large reports, “The Port of Shanghai” 
and “The Port of Manila,” the bureau hopes to publish 
this year if it has sufficient funds. Usually, such able 
men who serve the bureau for a time enter private 
employment sooner or later at salaries very much larger 
than those the bureau is able to pay. Mr. Whitham 
has returned to China in a private capacity. 

Although the number of engineers of various types 
that enter the service of the Department of Commerce 
abroad is necessarily limited, the number going into 
foreign trade is large enough to offer our universities 
a problem in engineering education. 

The foreign commerce of the United States is par- 
ticularly in need of those men who are competent engi- 
neers and who have, at the same time, the personality 
and business training in foreign affairs to enable them 
to go abroad and compete with British, German, French, 
Belgian, and other nations for large and lucrative con 
tracts that are being let by foreign firms, cities, and 
central governments. This is a problem deserving the 
closest consideration by the engineering profession. 





Reinforcing a Bridge Corroded by 
Locomotive Gases 

— in Cleveland crosses the tracks of the 

New York, Chicago & St. Louis Ry. (Nickel Plate) 
on a steel deck-plate-girder bridge built in 1888. On 
account of extensive corrosion of the floor system of 
this structure in recent years, especially over two drill 
tracks, the bridge was slated for early replacement. 
Corrosion had attacked especially the top flanges of the 
38-in. plate-girder floor beams, which were found to 
be greatly reduced in area, and some holes had de- 
veloped even in the web below the top flanges. The 
corrosion was almost as bad in the sidewalk brackets 
outside the girders as in the floor beams between the 
girders, although the girders themselves showed little 
injury. Financial conditions, ‘however, ‘delayed the 
renewal of the bridge, and it became necessary to 
reinforce the structure in order to maintain it in 
service, 

New stringers had been put in some years ago, and 
as the main girders, 66 in. deep, were not seriously 
affected, the floor beams and sidewalk brackets were 
the principal items to be dealt with, and this only in 
the three panels over the drill tracks. It was decided 
that.the floor beams were not so much weakened but 
that they could be left in place and counted upon for 
partial duty if supplementary floor beams were put 
in to take part of the load and be available for full 
service in case of failure of the old beams. This scheme 
was carried out, using 20-in. I-beams taken out of 
another structure. An I-beam was placed transversely 
midway between the old floor beams, being riveted to 
the main girders after bringing it up to bearing against 
the stringers. The cantilevered sidewalk brackets were 
dealt with in the same way. Additional stiffeners and 
kneebraces were placed on the main girders at the con- 
nections of the new floorbeams. 

According to George H. Tinker, bridge engineer of 
the Nickel Plate, who carried out this reinforcement, 
two cast-iron sewer and water pipes suspended five to 
ten feet below the bridge floor do not appear to have 
been injured by the locomotive gases. The iron hanger 
rods supporting these pipes are attacked, however, and 
must be replaced from time to time. 
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LETTERS TC THE EDITOR 


If you have ideas that would interest engineers 
and contracters we shall be glad to give them 
space here. We urge, however, that you be brief 
so that a wide range of subjects may be covered 


in the available space.—The Editor 


Turbine Specific Speeds 

Sir—In connection with the article by E. A. VanDeusen 
in Engineering News-Record, May 12, 1921, p. 806, on 
pecific speeds of turbines, progress in turbine design may 
be noted. The specitic speed of a Francis runner varies 
between 10 and 100 and, in the usual stock turbines, between 
It is reported, however, that a Bohemian 
engineer, Viktor Kaplan, has designed one to run at 360, 
and to develop high efficiency. If substantiate this 
claim the utilization of low heads will be greatly simplified; 
it may even lead to the development of tidal power, a prob 
lem that received the attention of so many British 
engineers. LYNN PERRY. 

Easton, Pa., May 20 
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Edge Waterproofing for Asphalted Bridge Floors 

Your of Dec. 3, 1920, contains on p. 1279 
an article describing the Wisconsin Highway Commission’s 
method of covering plank decks on highway bridges with 
bituminous wearing surfaces. Local experience with timber 
trestles which have been paved with sheet asphalt extends 
over a period of about twelve years. The shortcomings of 
the early designs have developed during this time and 
have also suggested several improvements. In view of our 
experience, I feel it desirable to call the attention of your 
readers to a point wherein the Wisconsin method requires 
additional features to give good results if untreated plank- 
ing is used for decking. 


Sir issue 
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NEW AND OLL) EDGE DETAILS FOR ASPHALT-PAVED 


TRESTLE-—-SEATTLE 

We find that where water from the pavement is _per- 
mitted to crawl back under the planking, assisted by winds, 
capillary attraction or slope, dry rot in. The first 
indication of this is a break in the pavement, at first in 
only a few places, but always near the edge of the roadway. 
By degrees the damage becomes more general. Where 
heavy loads have broken through the pavement, the repair 
gangs find the planking badly decayed. 

To prevent similar destruction, later structures have been 
provided with a metal drip, as shown, which conducts the 
harmful water away In order further to protect the 
deck in case water should find a way between the header 
and paving, we paint the planking when laid with two coats 


sets 
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of creosote oil. This painting is confined to a strip 4 
wide along both margins of the roadway. With this 
protection, we feel that the life of our structures w 
lengthened considerably. W. H. TIEDEMAN 
Seattle, Wash., April 14. Assistant City Engine 


Hudson Vehicle Tunnel Ventilation 


Sir—In your issue of March 31, p. 562, there is an art 
the caption “Hudson River Vehicle Tunnel | 
tracts To Be Ready May 15,” and in the following i 
of April 7, p. 602, there appears a statement of the m 
rium amount of free air per minute required to give 

cuate ventilation when the tunnel is being operated 
full capacity, with motor vehicles only. 

The cross-sectional design of the tunnel, as 
the plans of the commission, gives a pressure duct a) 
of about 6) sq.ft., with an exhaust duct area of about 
sq.ft. With these data at hand it is possible to make 
approximate estimate of horsepower required to opera! 
the ventilating system that has been outlined in the vari 
reports on the subject, but as yet no such estimate | 
appeared in print. The results of such an investigat 
ure herewith appended, which the writer believes ar 
public interest, as the act of the New York Legislatw 
creating this enterprise specified that the tolls and renta 
shall pay the estimated cost of administration, maint: 
nance and operation, and in addition will pay within 20 
years the amortized cost of construction. 

The distance between pier-head ventilating shafts cente: 
to center of the river section appears on published plans | 
be 3,800 ft., with the distance between New Jersey shaf! 
2,000 ft., and between New York shafts 1,100 ft. The amount 
of air required per tube from each pier-head shaft towa 
the river is 378,843 cu.ft. per minute, giving an initia 
intake-duct velocity of 6.210 ft. per minute. In the north tulx 
downgrade, there are two stretches, each 1,100 ft. in lengt! 
each stretch requiring 133,037 cu.ft. per minute, initial duct 
velocity 2,181 ft. per minute. Upgrade, two stretches 1,000 
ft. long, each requiring 324,058 cu.ft. per minute, initia 
duct velocity 5,312 ft. per minute, and one stretch 500 ft 
long, to portal, requiring 162,029 cu.ft. per minute, duct vi 
locity 2,656 ft. per minute. In the south tube, downgrade, 
one stretch from portal to shaft, 500 ft. long, requiring 64 
655 cu.ft. per minute, duct velocity 1,060 ft. per minute, 
and two stretches 1,000 ft. long each requiring 129,310 
cu.ft. per minute, initial velocity 2,120 ft. per minut: 
Upgrade, if pier-head shaft is used in both directions, two 
stretches, each 550 ft. long, each requiring 175,434 cu.ft 
per minute, duct velocity 2,876 ft. per minute, and one 
stretch 1,100 ft. long to exit portal, requiring 350,868 cu.ft 
per minute, duct velocity 5,752 ft. per minute. 

In determining the static pressure caused by duct fric 
tion allowance must be made for the flattened form of 
duct. The intake or pressure duct has a frictional resist 
ance due to its form, equivalent to a circular duct 75 in 
in diameter, through which air is passng at the same 
velocity. 4 

As data on duct friction is principally founded on gal- 
vanized iron walls some modification might have to be made 
in the case of concrete enclosures, but if necessary som¢ 
other lining could be introduced within the concrete. It 
proposed to throttle the discharges into the tunnel so 
to give equal distribution of air along each duct line. Thi 
arrangement, while giving equal ventilation along the li: 
increases the static pressure. Some allowance must be mac: 
for the formation of eddies and air pockets by which a « 
tain amount of pure air will bypass to the exhaust du 
without performing its full duty of dilution. 

This adopted system of ventilation requires practica 
double the horsepower of those in ordinary practice on a 
count of the exhaust. While exhaust duct has a large) 
urea it may be assumed that the power to operate it w 
be about the same as to operate the intake. In order 


under 


shown 


Hy 
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make the system flexible and to proportion it to traffi 
conditions, a battery of say four fan units will be require’! 
on each duct line, as only about 50 per cent reduction is t! 
standard practice on a motor-driven fan unit. 


Such 
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rangement of multiple units, of course, increases the 
rsepower. 

\ rough calculation on the above basis gives a total of 
000 hn. for the river section, 1,881 hp. for the New Jersey 
ection, and 1,446 hp. for the New York section, or a total 

11.327 hp. Assuming that a rate of 2c. per hp. could be 
htained, the power cost of operating at maximum capacity 
vould be $226.54 per hour, $5,136.96 per day and $1,984,- 
190.40 per year. 

In order to arrive at some estimate of what proportion 
ef this maximum ventilation will be required 
n operating the tunnel, four different years 


per annunt, 


have been con 


idered—the year of opening, five years after opening, ten 
ars after opening, and fifteen years after opening. 
In a forecast of tunnel traffic given on p of the 1920 


eport of the commission, the maximum hourly traffic is 
riven as 1,350, or 675 for each tunnel, or one-third of the 
tunnel capacity, at time of opening. In five 1,050 
for each tunnel, or one-half capacity. In ten years, 1,550, or 
four-fifths capacity, and in fifteen years, full capacity at 
maximum. 

No study, however, is presented as to the estimated traf- 
fic distribution during the twenty-hour hours. From a com 
parison of the Hudson ferry traffic charts the following 
iraffic distribution has been deduced, covering a 24-hr. period: 


vears, 


6 hours 60 of 1 \ tm traf 
6 hours 100°) of maximum trafh 


6hours 15°) of maximum traffic 

6hours 30°; of maximum trafic 

As it would be impracticable to follow all the traffic 
fluctuations with ventilation adjustment, the above is as- 
sumed to be the rate of plant operation during the differ 
ent periods. . 

At the opening of the tunnel, with a maximum of one- 
third tunnel capacity, we arrive at a ventilating cost of 
$25,000 per annum for normal traffic conditions. Five 
years after opening, with a maximum of one-half tunnel 
capacity, we get a cost of $85,000 per annum. ‘Ten years 
ifter opening, with a maximum of four-fifths tunnel capac- 
ity, we get a cost of $330,000 per annum. F.fteen years 
atter opening, with maximum of tunnel capacity, we get a 
cost of $725,000 per annum. 

In the above annual costs no allowance is made for pos- 
ible blocks in the tunnel, as no data are at hand as to 
prebable frequency of their occurrence and the average 
iuration of the resulting traffic jam. Both these factors of 
frequency and duration will greatly increase as the amount 
of maximum traffic approaches tunnel capacity and will 
add greatly to ventilation costs. 

Some data for forecasting these costs might be obtained 
trom a study of traffic operations over the East River 
bridges, and deducing therefrom some percentage of fre- 
quency of traffic blocks as maximum traffic approaches 
bridge capacity. The duration of resulting traffic jams, 
however, will be much greater in the tunnel than on the 
bridges, since the trouble point will be on the upgrade. 
With the bridges this is on the approach, and traffic may 
be diverted; while in the tunnel this is at the outlet, and 
the whole length of tunnel behind becomes congested. To 
the above costs per annum, therefore, a sum must be added 
to cover the expense of traffic blocks, and the amount so 
added will increase very rapidly with each year of in- 
creased traffic. 

On p. 71 of the commission’s 1920 report, a fimancial 
statement is given showing how the tunnel cost is to be 
amortized, but on p. 69 the estimated cost of power for 
lighting, pumping and ventilation is given at $31,000 per 
annum at time of opening, and $301,000 per annum when 
tunnel is operated at full capacity. It would appear, there- 
fore, that those figures should be amended to conform to 
these lately published ventilation requirements. 

As the horsepower varies inversely as the cube of the 
duct area it would seem advisable to considerably increase 
their capacity, especially in the river section. The same 
object could be accomplished on the approaches by adding 
another ventilating shaft on the upgrade land portions. 
An alternative would be to provide for future duct enlarge- 
ment, as the ventilating costs will mount very rapidly 
toward the maximum after the ten-year period is past. 
Still another alternative would be to limit the traffic to a 
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lower maximum than tunnel capacity, if this can be don 
without interfering with the requirements of the New 


York act. 
New York City, May 7. 


WALTON I. AIMs, 
Civil Engineer 


[Proof of the foregoing communication from Mr. Aim 
was submitted to Clifford M. Holland, chief et yrineer of ti 
New York-New Jersey tunnel commissions, whose reply 
follows Editor]. 

Sir—Referring to the communication from Walton | 


\ims proof of which has been 


+ 


ubmitted to for cor 
len, it appears that the main point raised by him 
from an approximate the 
operate the ventilating system, he concludes that 
the amortization figures published in the eommissions’ 1920 
report should be amended. 


Mr. Aims’ 


ations 


me 
idera 
tnat 


required to 


estimate of horse-powe1 


analysis appears to be correct in principle, but 
ii are based upon ineorrect data, a 
determined from the recent experiments performed on the 
large scale model of the tunnel duct at the University of 
Hlinois under the direction of Prof. Arthur C. Willard 
This work has been done under an agreement between the 
tunnel , the U. S. Bureau of Mines, and the 
university to obtain the coeflficient of friction for the flow of 
air in concrete ducts and the horsepower required to ven 
tilate the tunnel. The results of these exhaustive expe 
riments show that the horsepower differs less than 10 per 
cent from the horsepower forming the basis of the figures 
published in the commissions’ 1920 report. It is expected 
that this data will be published shortly in a bulletin by the 
engineering experiment station of the 
Illinois. 


} 


nis caicu 


commissions 


University of 


CLIFFORD M. HOLLAND. 
New York, May 20. 


Notes on the Suez Canal and on Indian Public Works 

Sir—On my way East I have recently passed through the 
Suez Canal and learned from the resident engineer 
some facts regarding its maintenance that may interest your 
readers. 

The Suez Canal is 160 km. long. During and since the 
war the work of deepening and enlarging has gone on 
steadily, and the depth of 12 m. at present aimed at has 
been completed for a distance of 130 km., leaving 30 km 
which is 10.5 km. deep. This portion of least depth is 
toward the Suez end, where there is a tide of 1 to 1.8 m. 
so that it may be said that the full depth exists throughout 
at certain stages of the tide. There is practically no tide 
at the Mediterranean end. 

The minimum width at bottom is 45 m. The ordinary 
width of 60 to 75 m. is increased to 100 to 110 m. at curve: 
and special places. Much of the canal banks are now lined 
with stone wall to prevent washing, and this wall is set 
back at full standard width, leaving in places some dredg 
ing still to be done to complete the enlargement. The break- 
water at Port Said has been extended so as to obviate much 
of the silting up of the entrance which formerly occurred. 
Generally the canal is in a forward and efficient state and 
there is practically 40 ft. of water available now. 

The traffic before the war was about 20 million tons an 
nually. It fell during the war to 13 to 14 millions and i: 
now about 17 millions. 

There is much public work being done in India and build 
ing operations are active. Many new projects are, how 
ever, delayed because of financial stringency and also await 
ing the clearing of the political atmosphere, the prospect 
for the improvement of which seem better than they were 
The British government has introduced far-reaching re- 
forms giving the native people much more scope and con- 
trol than they had before. A few native agitators are very 
noisy, but the mass of the people know nothing of demo 
cratic government and were quite content to have thei 
affairs looked after and the country developed by the 
British, who on the whole did it honestly and well. The 
tales of the misrule of a down-trodden people are pure 
fabrication. It remains to be seen how the new regime will 
work out. A. W. ROBINSON. 

Singapore, April 10. 
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HINTS FOR THE CONTRACTOR 


Gravity Plant With Drop Chute Pours 
Steel Building Floors 
(CONCRETE floors 
—/ work of 
ully placed with a boom-type gravity plant by hanging 


and concrete embedding the frame 
Was SUCCESS 


a steel factory at Cleveland, O., 


chute to a counterweight chute elevated to 
the In steel buildings, 


impracticable to chute by gravity plant 


a vertical 

wing clear of steel framework. 
ordinarily, it is 
} 


directly into the forms because the steel frame interferes 


with swinging the inclined chutes. Therefore the com 
mon practice is to chute to a floor hopper and wheel the 
forms. In construct 
for the Cleve 
built 


counterweight 


concrete from this hopper to the 
ft. steel 


the 
permit 


ing an 80 x 500 


) 


frame tactory 


and Rubber Co., gravity plant tower 


the 


steelwork 


Was 
and 

the 
vertical chute extend 


high enough to boom 


chutes to clear the and concrete Was 
dropped directly into place by a 
through the steel frame. 


stated to have been economical compared with wheel- 


ing down This procedure is 
ing. The contractors are the United States Engineer- 
ing Construction Co., of Cleveland, Ohio, with K. D. 
Cowan as superintendent in charge. 


Bucket and Trolley Form Simple Means 
for Shaft Sinking 


By B. G. BEs1 


Civil and Mining Engineer, Lronw Michigar 


HE arrangement shown in the accompanying sketch 


used in sinking a ventilation 


when it is 


may be prospect or 
shaft the 
temporary equipment such as headframes, trestles, cars, 
etc., or when surface operating costs must be kept as 


desired to minimize expense of 


low as possible. 

As used in sinking a small shaft for a Michigan, iron 
mine the equipment consisted of a 14-in. wire-repe track 
cable, passing over the mouth of the shaft and securely 
both 
track cable, which also serve as pulley stands; }-in. 
hoisting rope and traction rope; three pulleys for }-in. 
rope, two placed one above the other on the pulley stand 


anchored at ends; two timber supports for the 


wire 


nearest the hoist and the third in the farther stand; a 
trolley; a short length of chain attached to the trolley 
and having a hook at the lower end; a sinking bucket; 
and a double drum hoist. 

The supports for the track cable were placed on a 
line passing through the center of the mouth of the 
shaft and the center line of the drum, at approximately 
equal distances on each side of the shaft, and far enough 

part to provide sufficient room for the waste dump. 
the bucket was supported by three chains instead of 
‘e customary bail to reduce the danger of overturning 
‘hile in motion and to allow the bucket to right itself 
‘fter dumping. The hoisting rope ran from the drum 
ver the upper pulley on the first support, through the 
trolley to the bucket. The traction rope ran from the 
drum over the lower pulley on the first support, around 
the pulley on the second stand, and back to the trolley 
where it was made fast. 

In operation the bucket was hoisted high enough to 
allow the lander to fasten the hook of the trolley chain 


The bucket 
the traction 
rope being kept sufficiently taut to 
bucket in an upright position. 


ina ring in the bottom of the bucket. 
then pulled out to the dump by rope, 
hold 
To dump the bucket 
hoisting rope was paid out at a greater speed than t} 
at which the traction rope was taken in. Taking in t 
rope while the traction held f: 
righted the bucket, and when the traction rope w 
paid out the bucket was pulled back to the shaft. 1 


hoisting 


hoisting rope was 


Pulley Stand and 
Cable Support 


=== 
i OP a am 


j ; 
Oo f : 
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GENERAL ARRANGEMENT 


AND 


AND DETAILS OF BUCKE’ 
TROLLEY 


brake on the traction rope drum was then set and the 
bucket lowered. 

When the track cable may be inclined, with the lower 
end at the dump, stops may be placed on the track cable 
and the traction rope done away with. 

The disadvantage of such an arrangement is the addi- 
tional delay caused the shaft miners while the bucket is 
being drawn out to the dump and back to the shaft. but 
this slight disadvantage is more than compensated for 
by the reduced equipment and operating costs. 


Taking the Curl Out of Large Drawings 
3Y RALPH R. RANDELL 


Federal Power Commission, Washington, D. C. 


HE handling and working with tracings and other 

large sheets which have been rolled, is often ren- 
dered difficult by their tendency to curl. The curl is or- 
dinarily lessened or eliminated by re-rolling tightly in 
the reverse direction. An easier method of removing is 
found by alternately heating and cooling the roll, the 
heating and cooling being done conveniently by placing 
the roll on a radiator or in the sun, and in a cool draft 
in the shade. 
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MacDonald Testifies Before 
Townsend Committee 


Chief of Bureau of Public Roads States 
Principles Favored for Federal 
Aid Legislation 
(Washington Correspondence) 

While good arguments have been 
made for and against the Townsend bill 
in the hearings being conducted by the 
Senate committee on postoffices and 
post roads, it seems to be the general 


entiment that the advocates of the 
Townsend measure have scored most 
onvineingly. It may be stated, how- 


ever, that no organized effort has been 
made by friends of the Dowell bill to 
impress the Townsend committee. It 
is evident, nevertheless, that Senator 
Townsend is interested in having all 

iews on highway legislation made a 
part of the record which is being built 
up before his committee. 

Gen. Pershing appeared before the 
committee and while he emphasized the 
importance of local roads, his testi- 
mony, taken as a whole, can not be 
regarded as a particularly strong en- 
dorsement of either of the plans now 
before Congress. It was clear that 
Gen. Pershing was not familiar with 
either of the bills and his observations 
were of the most general character. 


TOWNSEND BILL OPPOSED 


Thomas H. MacDonald, chief of the 
U. S. Bureau of Roads, was the most 
important recent witness to oppose the 
Townsend measurt. He said, in part: 

“A policy of self-determination is the 
policy which has been adopted by the 
Government in a large way. This to 
me is the big important question in this 
whole matter—that the efforts of the 
Federal Government should assist in 
developing matters primarily of local 
interest but which, in the aggregate, 
have a tremendous influence upon the 
national life. The form of the legis- 
lation has recognized the necessity of 
reconeiling the conflicting claims of the 
advocates of state rights and of those 
in favor of centralization in matters 
which affect, first of all, the local and 
afterward the Nation as a whole. 

“These are principles which I feel 
should be incorporated in new federal 
legislation: 

“1. Adequate provision should be 
niade for securing and retaining the 
services of men best qualified in high- 
way engineering and administration. To 
do this it will be necessary to increase 
by a considerable margin the salaries 
now paid in the Federal organization. 
The salaries now paid are below the 
scale paid in many of the states. 

(Continued on p. 966) 


Vehicle Tunnel Wrangle 


Continues 
At their joint meeting May 24 the 
New York and the New Jersey com- 
missions charred with the administra- 


tion of the Hudson River vehicular tun- 
nel project failed to reach any agree- 
ment as to whether or not the board of 
consulting engineers, “dismissed” by the 
Jersey commission, is still legally in 
existence. No move was made to break 
the deadlock on the Jersey City street 
widening controversy, although “satis- 
factory progress” on the settlement ne 
gotiations was reported by Commis- 
sioner Shay. Three of the New Jersey 
commissioners, Messrs. Noyes, Barlow 
and Boettger, refused to join in the 
n.ajority vote of the Jersey body ap- 
proving salary vouchers for the mem 
bers of New Jersey’s “board of technical 
advisers,” appointed to take the place 
of the board of consulting engineers 
which the Jersey commission claims to 
have abolished and which the New York 
commission is still in existence. 
At this writing the attorney-general of 
New York has rendered no opinion in 
the case and the delay in starting con- 
struction work at the New Jersey end 
of the tubes continues. 


insists 


Licensing Controversy Referred 

to Am. Soc. C. E. Committee 

At its meeting April 25 the board of 
direction of the American Society of 
Civil Engineers appointed a committee 
of five (R. L. Humphrey, chairman, Wil- 
lard Beahan, Baxter L. Brown, Anson 
Marston and Francis Lee Stuart) to 
consider and report upon the matter of 
the practice of engineering by corpora- 
tions and unrestricted partnerships. 

The subject was introduced by a com- 
niunication to the board by Col. W. J. 
Wilgus. After discussion the follow- 
ing resolution was offered by C. W. Hud- 
son and seconded by George H. Pegram; 

“Resolved: That it is the sense of 
the board of direction of the American 
Society of Civil Engineers that the 
granting of licenses to practise engineer- 
ing and surveying should be limited to 
qualified professional engineers and 
surveyors and associations composed 
solely of qualified professional engineers 
and surveyors, and be it 

“Further Resolved: That a copy of 
this resolution be forwarded by the 
secretary to the Hon. Nathan L. Miller, 
Governor of the State of New York.” 

Following discussion a substitute mo- 
tion, offered by I. W. McConnell, refer- 
ring the whole matter to a committee 
of five to be appointed by the chair 
and to report at a future meeting was 
carried by a vote of 9 to 7. 





Conference Discusses High- 
way Traffic Regulation 
Trend Toward Automatic Control Evi 
dent—Two-Lane Widths Sufficient 
Says Johnson 


Highway traffic regulation from the 
point of view of state and city author) 
ties and the public was the subject of 
a one-day conference, May 23, held 
under the auspices of Yale University 
at New Haven, Conn. The 
organized by Prof. Charles J. Tilden 
who is on leave of absence from the 
university in order to serve as director 
of the federal committee highway 
and highway transport education at 
Washington, D. C., included addresse 
by William P. Eno, traffic specialist, of 
Washington, D. C.; Commissioner 
Charles J. Bennett of the Connecticut 
Highway Department, Dean A. N 
Johnson, University of Maryland; 
Harriet FE. Beard, of the Detroit De 
partment of Education, and Police 
Commissioner James W. Inches of De 
troit. One of the main objects of the 
conference was to stimulate public in 
terest in the regulation of highway 
traffic in order to secure more rational 
and effective legislation, a higher de 
gree of public safety and a wise ex 
penditure of road building funds 


meeting, 


on 


CENTRAL BUREAU NEEDED 


The conference brought out, among 
other things, the need for a centralized 


bureau of information on highway 
transport and traffic regulation, the 
administration of traffic control by 


specialists instead of aldermen, police 
commissioners and other unqualified 
city officials, a more intimate knowledge 
of the subject by the public, and traffic 
census statistics which may b. used as 
a basis for the economic planning of 
state highway systems. In the city 
traffic problem the scientific control of 
vehicular movement and the education 
of the public are the important factors, 
while the state problem, as set forth 
by Commissioner Bennett and Dean 
Johnson, involves the proper location 
and width of highways, restrictions as 
to the weight, size and speed of motor 
vehicles, and schedules of registration 
fees based on service rendered. The 
dominant note sounded at the confer- 
ence was the need for a new kind of 
thinking by state and municipal offi- 
cials charged with the administration 
of highways and streets. It was fre- 
quently emphasized that today’s de- 
mand is for an intensive study of the 
economics of highway transport rather 
than the details of highway construc- 
tion and design. 

In stating the basic principles which 
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hould govern the regulation of 
n city streets, Mr. Eno stressed the 
eed for codes drafted by expert Edu 
tion of the public, beyinning with the 
hildren in school, was i 


sary feature of 
regulation 


fed upon a 
ful traffic 
The trend of development, 


r nec 


Succe 


rding to Mr. Eno, is toward the 
automatic regulation of traffic by mean 
of signs, semaphores, signal towers, and 
lines painted upon the pavement. He 
ioted figures showing that more than 
60,000 deaths from traffic accident 
during 1920 exceeded the total number 


of men in the American army killed in 


action during the wat 


New YORK AND Derrorr TRAFFIC 


Digressing from his prepared paper, 
Eno maintained that a vast im 
handling traffic on Fifth 
New York City, could be effected 


naugurating a 


Mi 
provement in 
Ave., 
by 
traffic at 
character 


scheme of rotary 


all street intersections He 
failure the present 
controlling trattie Fifth 
by signal towers, which, he said, 
improperly located had the 
effect of driving off the avenue all 
vehicles the Fifth Ave. buses 
and the automobiles of shopper The 
present Fifth Ave. scheme, h tated, 
onomical in that in the 1] mule 

34th and 57th St is 

as 120 policemen have been as: 
to traffic duty. Mr. Eno’ 

published in an early issue 

In desea the control of 

at Detroit, Commiss Inche 
dorsed the principle of automatic 
trol by means of and signaling 
d frequent intervals. One of 
the most pressing problems of the pre 


ed as a 
scheme of 


Ave 


were 


on 


and 


except 


Is UNE 
between many 
igned 
paper will be 
ibing traflic 
en 
con 


loner 


SINS 
evices at 


ent relates to the parking of vehicle 
on city streets. Eventually, Commis 
ioner Inches believes, cities must em 
bark on extensive programs of street 
widening or else must construct munici 
pal garayes, if the parking problem is 
to be solved Detroit’s tratfic regula 
tion system involves an extensive use 
of signs, towers, and other signaling 


devices, Which Commissioner Inches ex 
He was followed by 


described the 


plained in detail 


Miss Beard, who how 


public schools of Detroit are instruct- 
ing the children in the elements of 
tratlic control and public safety 

Basis oF VEHICLE FEES 


Commissioner Bennett, of Connecti- 
se paper is published in full on 
page 935 of this issue, asserted that 
traffic has become the most important 
factor in the administration of public 
funds for the development of highway 
systems. Making certain assumptions 
regarding the operating costs of motor 
trucks on dirt and on paved highways, 
he presented an argument for an in- 
crease in motor vehicle fees, based on 
the extra of rendered to 
this agency of highway transport. Mr. 
Bennett made a strong plea for a cen- 
ralized bureau of information § on 
transportation and traffic subjects and 
for a bureau of research in this field. 

The traffic census and its signi 
Ts an 


eut, W he 


cost service 


ficance, 


Johnson, was the concluding 


by 
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traffic 


New Basis for Motor Vehicle 
Fees in Minnesota 

Under the 

imendment 


terms of a 

adopted at 
tion last November, 
of Minnesota pa sed regula- 
tions for the levying and expenditure 
of automobile funds In leu 
of all other motor vehicles will 
be taxed yearly as follows: Two per 
cent of the list price at the factory, for 
the first three of the tife of a 
car; during the fourth and fifth years 
on 75 per cent, and thereafter on 50 
per cent of the list price. The follow- 
ing minimums been established: 
$12 less than 2,000 
lb. and $15 for cars weighing more; for 
trucks, $15 under 2 tons capacity, $30 
between 2 and 4 tons, $50 for over 4 
tons 


constitutional 
the veneral 
eles the Legisla- 
ture has 
license 


taxe 


years 


have 


for cars weighing 


All license funds will be expended 
for the construction and repair of a 
system of trunk ‘highways under the 
direction of a one-man commission, 
Governor Preus has appointed C. M. 
Babcock to be commissioner. Mr. 
Babcock has appointed J. H. Mullen to 
be deputy commissioner and chief 
engineer Both men held like posi 
tions under the old system and were 


largely responsible for bringing about 
the change in levying 
motor-car 


and expending 
taxes 


paper of the conference Using firures 
covering the total number of motor 
vehicles in the United States, the total 
road mileage, and making assumptions 
as to the percentages of the highway 
mileage carrying motor traffic and the 
range of operation of these vehicles, 
Dean Johnson reached a conclusion that 
500 vehicles per mile per day repre- 
sents the average traffic on state high- 
way system As a result 
tions on certain Maryland roads, curves 
were plotted the number of 
vehicles passing a given point at vari- 
ous speeds and spacings. The 
ance between moving vehicles was 
found to the square of the 
velocity. At a 15-mile per hour speed 
and a clearance between vehicles of 
15 ft., the discharge of a single traffic 
lane is 2,640 vehicles per hour. 
the assumptions made it was shown 
that at certain higher rates of speed 
fewer vehicles per hour passed a given 
point, 


of observa 
showing 
clear- 
vary as 


Upon 


due to lengthening the clearance 


distance between vehicles. Dean John- 


son concluded that except in certain 
special cases state highway systems 
will not be called upon to carry, on 
the average, more than 500 vehicles 


per day throughout the year and that 
a highway paved for a width sufficient 
to accommodate two lanes of traffic will 
suffice for many years to come. High- 
way plans contemplating an extended 
system constructed for a greater width 
than required by two lanes of traffic 
are, in Dean Johnson’s opinion, ex- 
travagant and without economic justi- 
fication. Dean paper and 
traffic diagrams will be published in 
an early 


Johnson's 


issue 
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Federal Engineering Bureaus (;, 
Deficiency Appropriations 
Quite contrary to the usual pract 
the committee on appropriations of t 
House of Representatives has acced 
to the request of the Secretary of Cor 
merce and has allowed the full $250,01 
requested for export TI 
fund is to used principally in 
effort to assist the twelve chief expo) 
industries—cotton and cotton goo 
paper and paper products, leather a: 
leather products, chemicals (inecludi: 
dyestuffs), heavy machinery and n 
chine tools, electrical goods, automobi 
and lumber and lumb 
products, metal products, vegetable oil 
hardware, and jewelry and silver war 


industries 
be 


accessories, 


In addition, the committee approv 


the full amounts which Secreta: 
Hoover asked for the Bureau of Star 
urds, as follows: Testing structura 


materials, $ 
including of 
000; tandardization§ of 
$100,000. 


0,000; industrial research 
$100 


equipment, 


elimination waste, 


May Resume Store-Door Delivery 

Railroad representatives at 
ence recently held in Baltimore unde: 
the auspices of the Federal Highway 
transportation committee 
the fullest co-operation in 
re-establishing store-door delivery in 
that city. After store-door delivery of 
less-than-carload freight had been in 
effect for forty-seven years in Balti 
more and Washington, it was abolished 
by order of the Interstate 
Commission in 1913 
it constituted 

At the 
sylvania 


a confe: 


Council's 


agreed to 


Commerce 
on the ground that 
discrimination. 
jaltimore meeting, the Penn 
R.R., the Baltimore & Ohio 
R.R., and the Western Maryland Ry., 
and shippers of Baltimore were repre 
sented. A. E. Beck, traffic manager, 
Merchants and Manufacturers Associa- 
tion of Baltimore, was appointed chair- 
man of the local committee to work out 
the details of the service. 


To Hold Conference on Resources 
of Interior Waters 


A conservation conference to con 
sider river and lakes as means of food 
production has been called by Herbert 
Hoover, Secretary of Commerce, and 
will be held at Fairport, Iowa, on June 
8 to 10. His announcement points out 
that there is a certain community of 
interest between small groups, such as 
fishermen and sanitary engineers, but 
that there has been no concert of ef 
fort to serve the public welfare. Four 
broad subjects compose the program 
(1) Depletion of aquatic resources, with 
‘auses and remedies; (2) utilization of 
swamp and shore areas as fish and 
game preserves; (3) opportunities ani 
need of research station; (4) plans for 
conserving the resources of interio! 
waters. Local arrangements are in 
the hands of R. L. Barney, Director o! 
Fisheries Biological Station, Fairport 
Iowa, and J. FE. Krouse, Davenport 
Pear] Button, Co., Davenport, Iowa. 


international Railway Body Acts 
on Pre-War Basis 

tinder the name of the International 

Association, the International 

Congress has been reorganized 


Railway 
Railway 
ind has resumed its pre-war functions 
of exchange of questionnaires and re 
orts between railroad managements in 
arious nations, with headquarters at 
Since the beginnings 
the activities of the 
and 


Brussels, Belgium. 
f the world war 
sociation have been suspended, 

following the armistice the assets 
equestered by the Belgian Government 
ince they included funds of Central 


European States. The last session of 


were 


the association, meeting then as the 
International Railway Conpress, Was 
eld in Berne, Switzerland, in 1910. The 


next meeting will be held at Rome in 
April, 1922. The 1915 ses 
cheduled to take place in Berlin. 
Following the first International 
Railway Congress held at Brussels in 
IS85, a was 


ston Was 


permanent association 
formed, the which 
agreed upon at the Milan Congress in 
1887, and from that time the associa 
tion held meetings regularly, at first 
every two, then every three, lat 
terly every five years. Various railroad 
ibjects were assigned for study to 
“reporters” and the results submitted 
at the meetines and in the Bulletin of 
the association. The Bulletin also has 
contained original technical 
railroad matters, including taose of or 
yanization, and reprints of other ar- 
appearing in varicus countries, 
as well as detailed accounts of actual 
work accomplished and in progress. 


articles of were 


articles on 


ticles 


ASSOCIATION SEQUESTERED 


After the return of the Belgian Gov- 
ernment to Brussels, the association 
was “sequestered” and its dissolution 
and liquidation ordered, following which 
the administrations of the railways and 
the members representing the associa 
tion, from thirty-five countries, trans- 
ferred their equities to a new organ- 
ization to be known as the International 
Railway Association, to function along 
the same lines as the old International 
Railway Congress. Germany is_ not 
represented among the thirty-five coun- 
tries participating, including those of 
Europe, North and South America, 
Asia, and the new states comprising the 
old Empire of Austria-Hungary. Russia 
is not at present represented in the 
association, and the shares of the ad- 
ministrations of the old Russian rail 
ways have been deposited with a bank 
“until such a time as the events which 
are now developing in that country ter- 
minate.” The governments of all the 


countries to which the association ex- 
tends have now maintained their ad- 
herence, 

It is stated that the International 


Railway Association is now in a posi- 
tion of resuming its work of rendering 
he same services as before the war, 
neluding the issuance of the Bulletin 
nd the international studies of “re- 
porters,” 
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Announcement of the present statu 
of the association 3 contained in oa 
tatement by \ir. Colson, vice pre ident 
of the permanent commission of the 
sociation, issued May 10, 1921 I 
Weissenbruch, 11 Rue de Louvain, 


Brussels, Belgium, is secretary of the 

association 

Caribou Plant of Great Western 
Power Co. Put in Service 


Che Caribou hydro-electric plant. of 
the Great Western Power Co., located 
on the Feather River in California, was 
put in service May 6 in the presence of 
a large group of company officials and 
guests who went to the plant by special 


train. The plant is connected to the 


high tension network serving San Fran- 


cisco and is notable for the size of the 
two impulse units constituting the ini 
tial installation, which have a capacity 
of 30,000 hp. each, and for the high 
tension of the transmission line, which 
is 165,000 volts. The plant is about 
185 mi. from San Francisco 


Diehl Is A. A. A.’s New President 
George C, Diehl, consulting engineer, 
of Bulfalo, N. Y., ana engineer of Erie 


County, was last week elected’ pre ident 
of the American Automobile Associa 
tion at the annual meetiny of the board 
of directors in Washington, D.C. Mr. 
Diehl had served for years as chairman 
of the ussociation’s pood road board 


He is a member of the American 
Society of Civil Engineer 

In his final report as chairman of the 
yood roads board Mr. Diehl said: 


“We are convinced that road buildiny 


benefits all classes cf citizens and all 
kinds of property and that all who 
share in these benelit hould also 
share in the burden We believe that 
motorists ould insist that construc 
tion expen of State hishway 

terms, or the fund needed to retire 


State highway bonds, 
from general 
and country 

the motor vehicle 


reserved 


hould be paid for 
taxation, city property 
alike, and that 

should be 
the mainte- 


” 


property 
revenue 
principally for 

nance of the main highways 


City Manager Appointed for 
Sacramento, Cal. 


The City Commission of Sacramento, 
Cal., acting under the recently adopted 
new commission-manager charter, has 
appointed Clyde L. Seavey city man- 
ager at a salary of $10,000 a year, for 
an indefinite period. Mr. Seavey, who 
will take office on June 30, when the 
commission plan goes into full effect, 
has been a member of the California 
Board of Control since its creation in 
1911, except that for the period of 
1915-17 he was released to serve as 
chairman of the State Tax Commission. 
Earlier Mr. Seavey had been connected 
with the State Board of Examiners and 
still earlier he had been managing edi- 
tor of the Pasadena News. Sacramento 
had a population of about 66,000 by the 
census of 1920. 
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Owens Leaves Lakewood 
Company 
Roy G Ow: 3 ce-president it 
charge of ile of the Lakewood Et: 
neeru Co of Cleveland, ha tendered 
} re nation H is bee pro rhe 
in the affairs of the company nee the 
consolidation of the Milwaukee Cort 
crete Mixes Co. 
with it ain 1917 
and hat repre 
sented — the Lake 
wood) organization 
in humerou Ltn 
portant confer 
ences touching the 
welfare of the con 


struction industry 
Mr. Owens ha 
a fic tor 


been 


in the for 





mation of many of 
the progr ve pol 
ROY G. OWENS le progere i pol 
ies for which the 
Lakewood company has been noted in 


the contractor 

ment tields 
Mr. Owens has been in 

tion industry all hi 


"and power plant equip 


the construc 
life, his first bu 
ne experience being in 
builder hardware 
joined the sale 

Portland 
With that organization, 
Wiley Chute Co. of 


came prop letor 


general and 

lines. In 1910) he 
force of the Texa 
Cement Co, and, after a year 
went with the 
which he later be 
Thiscompany manufac 


tured conerete distributing apparatu 
and Mr. Owens’ connection with it con 
tinued from 1912 to 1917 In 1916 he 
became general sales manager of th 
Milwaukee Concrete Mixer Co., at the 
same time directing the interests of hi 
own organization In 1917 came the 
consolidation of the Milwaukee com 
pany with the Lakewood Enyineeri: 


Co., with Mr. Owens in charge of sales, 

His chief work has 
up of the Lakewood oryanization 
One of the departures for which he wa 
largely responsible was the establish 
ment of a policy of selling its equip 
ment through it branch houses, 
instead of through ayents, wherever the 
volume of busine: scemed to justify 
that method of distribution. 

In addition to the work normally 
falling to a director of sales, Mr. Owen 
has taken a broad interest 


been the buildiny 


own 


in all move 
ments for progress in the construction 
industry. He was the originator of the 
“Buy Now” campaign which was 
ducted on a national scope during the 
slack period immediately following the 
war. He has worked with the United 
States Chamber of Commerce on 
various matters relating to construction 
activities, and has personally directed 
several circular campaigns 
carried on by the Lakewood Engineer 
ing Co. in order to induce highway 
engineers to let their contracts early 
and highway contractors to ship mate- 
rials in the late winter, when a plen- 
tiful supply of open-top equipment was 
available. 

Mr. Owens’ resignation will take 
effect shortly, but plans for his new 
connection have not matured to a point 
where they can be announced. 


con 


extensive 
















































































966 








New York Port Authority 
Appoints Consulting Board 


Announcement was made at a lunch 
eon of the Merchants’ Association of 
New York City, May 27, by E. H. Outer 
bridge, chairman of the Port of New 
York Authority of the appointment by 
that body, of a technical advisory board 
of three members to assist in formulat- 
ing the final comprehensive plan for 
the Port of New York, which must be 
presented to the legislatures of the two 
states, under the terms of the port 
compact, before Jan. 1, 1922. The mem- 
bers of the new board are: Francis 
Lee Stuart, previously vice-president 
and chief engineer, Baltimore & Ohio 
R.R., Morris Sherrerd, consulting engi 
neer, Newark, N. J., and Nelson P. 
Lewis, consulting engineer, New York 
City, for many years chief engineer of 
the Board of Estimate. At the same 
time announcement was made of ap- 
pointment to the engineering staff of 
the commission of Major Elihu C, 
Church, transportation engineer, who 
served on the General Staff of the A. 
E. F. in France and has more recently 
been connected with the New York 
Chamber of Commerce, and H. C. Bix- 
ler, superintendent, Manhattan division, 
Pennsylvania R.R. 

Mr. Outerbridge also announced that 
the Port Authority is organizing an ad- 
visory council to be drawn from about 
100 commercial and civic organizations 
in the Port District, who will be invited 
to name representatives and alternates 
to confer with the commissioners from 
time to time on all important questions 
involved in the work, and who will be 
expected to report back to their re- 
spective organizations, 





Townsend Bill Hearings 
(Continued from p. 963) 


“2. Provision should be made for the 
classification of federal-aid roads in 
each state under systems of like or 
equal importance. The states should 


retain the initiative in the selection of 
these roads but federal authority should 
be given to review the selection and 
require modifications based on certain 
principles to be incorporated in the law. 

“3. Federal funds for construction 
should be met by state funds, proper 
time being allowed for the states to 


secure the necessary legislation and 
constitutional changes. 
“4. Maintenance of roads built par- 


tially with federal aid should be pro- 
vided for. 

“5. The federal administration should 
be given authority to train men for the 
organization in a manner similar to 
that now followed in France. It should 
not be the object to give men the pre- 
liminary engineering and economic 
training, but to take graduates from the 
established institutions providing spe- 
cialized courses. The whole matter of 
highway organization and administra- 
tion is a matter of trained personnel.” 

Senator Townsend asked Mr. Mac- 
Donald if a commission of five men de- 
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voting all their time and study to this 
subject could administer the road work 
more efficiently than the present Bur 
eau of Public Roads. To this Mr. Mac 
Donald answered: “I think the ques 
tion is entirely a matter of the men who 
are put in. I think a commission might 
be set up that would do better work. I 
think a commission might be 
chosen that would do much poorer work. 
I really not believe anyone can 
answer that question. Road selection is 
a matter of common honesty. If the 
road commissioners of a county will 
specify honestly the most important 
road within that county it will undoubt 
edly become a part of an interstate sys 
tem of I believe we ought to 
accept and build on the foundation al- 
ready established in the states, but give 
the Federal authority the right to re 
view and modify, but not vive it orig- 
inal jurisdiction.” 


also 


rou is. 


CHAPIN FAVORS COMMISSION 


Roy D. Chapin, president of the Hud 
son Motor Car Co., made one of the 
best witnesses who have appeared for 
the Townsend bill. Among other things, 
he said: 

“T favor a commission because in our 
form of government it seems the most 
feasible and business-like form of ad 
ministration A commission properly 
set up would have power to handle the 
subject properly. It would a clear- 
ing house for the states in all their 
operations. It would be able to con 
duct research work on a very large and 
broad scale. It would have a _ con- 
tinuity of policy which is of very great 
importance. It would work for the 
greatest good of the Nation, partly be 
cause it would be more directly respon 
sible to the people of the Nation than 
is a bureau or department. A commis 
sion must stand upon its own bottom. 
Everything it does goes directly to the 
people. A commission would bring to 
the problem an aggregation of brains 
representing different types of minds. 
You have engineering minds, business 
minds and scientific minds. I condemn 
the existing federal-aid law emphatic- 
ally.” 

Senator Oddie, of Nevada, asked Gen. 
Pershing whether he the 
quick compietion of coast to coast high- 
ways, Which would military as 
well as civic purposes, a very important 
step in our military progress. To this 
Gen. Pershing replied: “That would, of 
course, be valuable but you have four 
or five railroad trunk lines running 
across the continent. That would serve 
for transcontinental purposes. If the 
military operations were conducted in 
any particular locality those coast to 
coast roads would be available and use- 
ful for military purposes.” 

C. R. Berry, assistant general freight 
agent of the Chicago, Great Western 
railroad, made the following  obser- 
vation in the course of his testimony: 
“In our section the railroads are 
not opposing the hard surfaced roads. 
They are encouraging them. We 
feel that it will build up the value of 


be 


considered 


serve 
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land and the count 
the territory which the railroad 

G. S. Hoar, field 
Highway Association, declared that 
would favor taking all Federal] 
tioney and applying it on interst 
roads and withdrawing aid to count 
und states for inter-county roads 


PMnprove 


ecretary, | 
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Calendar 


Annual Meetings 


AMERICAN WATER WORKS ASSO 
CIATION, New York; Convention 
Ley i June 6-10 
| NATIONA KIRKE PROTECTION 
| SOCIATION, 87 Milk St Bost 
| Annus neetin Sun Mra 
June ld 1b 
AMERICAN SOCTETY FOR TESTI 
MATERLALS Philadelphina \ 
lal meetin Ashbury Park ' 


June 20-24 


SOCIETY FOR THE PROMOTION 
OF ENGINEERING EDUCATIO 
University of Pittsburgh Pritt 
burgh Pa Annual Conventio 
New Haven, Conn., June 28~-Ju | 





PERSONAL NOTES 


Yu Cui Ma, formerly with the di- 
vision of sanitary engineering, New 
York State Department of Health, has 
resigned to accept a position as oper 
ator and chemist with the new water 
purification plant at West Palm Beach, 
Fla. 

I. B. LANPHIER, formerly assist 
ant highway engineer, Illinois Highway) 
Department, is now with the division 
of timber mechanics of the U. S. Forest 
Products Laboratory, Madison, Wis. 

A. R. MCGINNES, engineer wit! 
the U. S. Reclamation Service, has been 
appointed project manager of th 
Huntley Project, with headquarters at 
Ballantine, Mont. 

FRED A. RHODES has been re 
elected manager of operations, city 
engineer, and street superintendent of 
San Diego, Cal. 

MaJor MoTT SAwyYeER, builde: 
of the Government spruce railroad i: 
the Olympic Peninsula near Port Town 
send, Wash., has been appointed super 
intendent of the Olympia division of th 
Chicago, Milwaukee & St. Paul Rj 
with headquarters at Port Angeles. 

LAWRENCE Lyowns, of Brook 
Ind., has been appointed director of 
the Indiana State Highway Depart 
ment. 

M. J. STINCHFIELD, JR, for 
merly construction engineer with th 
Koppers Co., Pittsburgh, Pa., manu 
facturers of coke and gas ovens, ha 
been appointed assistant state enginec: 














——$—$—_—_———— 
I 


june 2, 1921 


——————— 


to be connected with the 
pollution and water 


if Indiana 
rainage, stream 
power problems of the state. 
THOMAS C. ATWOOD has been 
selected by the trustees building commit- 
e of the University of North Carolina 
sits executive agent in carrying out the 
authorized by the 
He made a 
management-engineering 


building 
legislature 
pecialty of 
for some years past and has been con 


program 


recently. has 


nected with the construction of the 
Yale Bowl, the Squantum destroyer 
plant for the Navy Department, the 
Sparrows Point and other shipyard 
for the Emergency Fleet Corporation 
and a large mill and housing project 


for the Durham Hosiery Mills. 


LAFAYETTE HIGGINS, | state 
anitary engineer, Iowa State Board 
ff Health, since 1908, has resigned (o 


open a consulting office with his son, 


Lafayette Higgins, Jr. Mr. Higgin 
erved the Board of Health on part 
time until 1913. From 1890 to 1896 


he was professor of civil engineering 
at Drake University and for the two 

weeeding years was city engineer of 
Des Moines, Ia. He maintained a con 
sulting office up to 1918. His son spent 
a year with the Chicago, Rock Island 
& Pacific Railway Co. and for the past 
year has been an assistant engineer in 
the Iowa State Board of Health. 

JOHN CHAMBERS, 
Louisville, Ky., has 
chief engineer and 
Louisville Water Co. 

R. G. TYLER has resigned 
engineer of Paris, Tex., to become dean 
of engineering at the University of 
Oklahoma, Stillwater, Okla. 

Ne1L M. CAMPBELL, city engi- 
neer of Lake Forest, Ill., will open an 
office in Lake Forest to engage in 
private engineering and surveying 
practice, in addition to his duties 
city engineer. 

L. B. EVENSEN, former city en- 
vineer of Great Falls, Mont., has en 
tered consulting mechanical and munic- 
ipal engineering practice in that city. 

L. E. RAYMOND, formerly super- 
intendent of construction with the Tur- 
ner Construction Co. with W. 
L. Stoddart, architect, in the same 
capacity. 

R. G. MANLEY has been appointed 
city engineer and superintendent of 
streets of Upland, Cal. 

FRANK MALONEY, from 1911 to 
1915 adjutant general of 
and recently in engineering practice in 
Knoxville, has been appointed state 
highway engineer of Arkansas, succeed- 
ing V. P. Knott. 

L. A. WILSON has resigned as as- 
istant engineer division of highways, 
State of Illinois, to become a member 
~ the firm of the Clinton Engineering 
Co., Clinton, Iowa. 

THE LA SALLE ENGINEER- 
'NG Co. has been reorganized by A. 
B. Boyer and I. A. Baum, under the 
ame of Boyer, Baum & Co., to prac- 


city engineer, 
appointed 
superintendent, 


been 


as city 


as 


is now 


Tennessee, 
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tice consulting engineering in 

tion with structural steel, 

concrete and timber structure 
dA 


dent 


connec 


reinforced 


GLOMINSKI, formerly resi- 
engineer New York Central R.R., 
Buffalo district, is now highway engi- 
neer, U. S. Bureau of Public Roads at 
St. Paul, Minn. 

IVAN S. SLEGRIST, designing en 
gineer with Black & Veatch, consulting 
ity, Mo., for 5) 
position to take 
father, the Sie- 


engineers, Kansas C 
resigned his 
iness of his 


grist Engraving Co. 


years, has 


up the bu 


P.G. LANG, JR., formerly assistant 
engineer of bridges with the Baltimore 
& Ohio R.R., has been appointed engi 
neer of bridges, with headquarters at 
Baltimore, Md. 

D. M. LAMDIN, division engineer, 
Atlantic Coast Line R.R., with head- 
quarters at Waycross, Ga., has been 


appointed engineer of construction, 


W. S. HANI EY, since 1912 chief 
engineer, New Orleans Great Northern 
R.R., with headquarters at) Bowalusa, 
La., has been appointed chief engineer 


of the St. Louis Southwestern Ry. 
headquarters at Tyler, Tex. 

PERRY T. NAYLOR, formerly a: 
sistant city engineer, has been appointed 
city engineer of Hastings, Neb. 


, with 


THE MARKHART THAYER ENn- 
GINEERINGCO.,, Pittsburgh, Pa., has 
been organized by Prof. H. R. Thayer 
and C. O. Markhart to take the 
business of Brown, Egerman & Mark 
hart, civil engineers and architects. 


over 
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CHARLES M. JARVIS 
Atlantic City, N. J.. May 21. He was 
born in Binghamton, N. Y., in 1856 and 
was graduated from the Shettield Seien- 


died in 


tific School, Yale University, in 1877. 
In 1878 he became draftsman for the 
Corrugated Metal Co. at East Berlin, 
Conn. In 1882 the firm name was 


changed to the Berlin Iron Bridge Co., 
with Mr. Jarvis as vice-president 
chief engineer. Later, he became presi 
dent and acted in this capacity until 
the company was merged into the 
American Bridge Co. Specialties of the 
Jerlin Iron Bridge Co. were the para- 
bolic truss bridge, of which more than 
500 were built in New England and 
New York State, and steel mill build- 
ing construction. He served year 
as vice-president in charge of operation 
of the American Bridge Co. Later, he 
became vice-president of P. & F. Cor- 
bin, New Britain, Conn., hardware 
manufacturers. He was instrumental 
in the formation of the American Hard- 
ware Corp., of which he was president. 
A few years ago he retired owing to 
ill-health. 

Cou. THOMAS C. CLARKE, con- 
sulting engineer in the coal and coke 
industry, died May 25 in New York. 


and 


one 
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He wa born in Philadelp} ia, Pa., in 
IS73 and was graduated from tl Ma 
whusetts Institute of Technology in 
Is? I ISOS t ISOT he w ‘ 
eral inspector la tant on brid 
construction work uw Philadelp) iand 
Was also associated with John I 
O’Rourke tn consulting work. In 1902 
he became treasurer of the Imboden 
Coke & Embree Iron Co. and in 1903 
treasurer and a tant general man- 


iver of 


tne Astoria 


ug Steel Co Later he 
became general supe. 


ntendent of the 
Iron & Steel Co., Leban 
Pa., in charge of 


five blast furnace 


Lackawanna 


the entire work ol 


. byproduct coke over 


plant, stone quarries, etc. During the 
World War he attended one of the early 
Plattsburg camps, from which he wa 
graduated an engineer officer. He went 
to France as leutenant-colone! ! 


France he was promoted to colonel and 
commanded his regiment in the Argonne 
Forest As a result of hi participation 
in a raid which broke through the Ger 
man lines, ¢ 


olonel Clarke was decorated 


with the Croix de Guerre and was cited 
in American First Army orders. Since 
the termination of the war he has been 
vice-president of the International Coal 

Products Co 
EDMUND T. PERKINS, consult- 
ing and upervising engineer and 
president of the Edmund T. Perkin 
Engineering Co., 


Chicago, Il., died in 





Chicago, May 21. He 
wa born in Scotts- 
ville, Va., in 1864, 
and was graduated 
from Union College 
t} with the deyrees of 
pal e. and B.A in 
885 and M.A. in 


1888. 
connected 


From 


1885 to 1902 he was 

the U. S. 
Survey tant topographer In 
1888 he did topographical work in Mis 
souri, Kansas and Oregon 
to 1895 Idaho amony 
other work there, ran the reconnaisance 
lines for 


with Geological 


as assi 
From 1889 
he was in and, 


roads 


wagon through moun 
tains and inaccessible regio: From 
1902 to 1910 he was with the U. S. 


Reclamation Service as engineer in 
charge of Colorado River invest vations, 
preliminary surveys and plans on the 
Yuma Project, Yuma, Ariz., and later 
in charge of the Chicago transportation 
and contracting office. In 1910 
tered consulting 
and supervising engineer in Chicago 
and established the Edmund T. Perkins 
Engineering Co., which has 
cessful in developing a number of large 
drainage districts in Illinois, lowa and 
Missouri. He was a member of the 
Everglades Engineering Commission of 
the State of Florida with the late Isham 
tandolph and with M. O. Leighton. He 
was one of the organizers and the third 
president of the American Association 
of Engineers and was for many years 
president the National Drainage 
Congress. He also served as chairman 
of the engineering committee of the 
Chicago Chamber of Commerce which 
has been active in civic matters. 


he en- 


private practice as 


been uc 


° 
ot 
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Business Side of Construction 


Facts and Events that Affect Cost and Volume 





Value of Organized Collection of 
Business Information 


That it will be the task of the Fed 
eral Government to co-operate with the 
perfecting its agencies fo 
organization and dis- 
emination of Was one 
of the points Herbert 
Hoover, Se« retary of Commerce, in his 
before the 


press by 
the collection, 
economic data 


stressed by 


nation’s represents 
business men at the Hotel 
New York City, last week, the 
occasion being the 125th anniversary of 
the founding of the New York 
mereial 
Referrin t» trade 
time the New York 
established, Secretary Hoover asserted 
the back of the foun- 
dation of the paper lay “in the primary 
necessity for all except the prim 
know 2ccurately 
course of the ma) 
ket, the movements of transport, the 
cpportunities of the record of 
production, and the stocks in hand from 
day to day.” Mr. Hoover asserted that 
risk therefore, the volume of 
business largely on the ac- 
curacy and completeness of commercial 
and, therefore, the prepa- 
ration and dissemination of this infor- 
nation was almost as complex as com- 
itself. Though the press had 
gone far in the ccllection and distribu- 
tion of information vital to the safe 
conduct of business, Mr. Hoover asserted 
that no individual or institution 
could be ted to collect, co-ordinate 
and 
data. 
the 


address 
Com 


Live 


medore, 


Coni- 


the 
was 


conditions at 
Commercial 


that inspiration 


most 


ive commerce, to 


and promptly the 


trade, 


the and, 


cdepei ded 


intelligence 


erce 


one 
expec 
needed commercial 

He emphasized the need for 
extension by the governm 
for the accumulation of these 
commercial data co-operation 
with the daily distribution 
among men who so vitally need it. 

“If the gov ornment had maintained 
an efficient and full service of informa 
tion of economic trend relating to pro 
duction, to the of commodities, 
to their distribution, both at home and 
iubroad, we couid greatly have mitigated 
the height of the last and the 
depth of the present slump,” declared 
Mr. Hox Vel 

“There is 
for these boonis and slumps, but we 

iv that they would 
violent if it wit 
of informat:on t at 
of the 
the press, and fcr 
government does perform.” 

Mr. Hoover that he was con 
vinced that if the increasing volume of 
consumption that has steadily grown 
during the last few weeks throughout 
the country “could be promptly illumi- 
nated to the public, the whole of our 
commercial community would take cour- 
age and would carry us forwa:d with 


disseminate all 


nt of 
agencies 
and, in 


press, its 


stocks 


boom 


cure 
can 
be infinitely more 
not for the s 
are at the d sposal 


perhaps no complete 


rvices 


through 
the 


commercial public today 


such services as 


said 


Road Contracts for May, 1921, 
Exceed Those of May, 1920 
, of street and road con- 
during the month of May, 
1921, exceeded the contracts let during 
the corresponding month of 1920 by 
pproximately $5,000,000, analyses of 
contracts let as reported in Enginee ring 
News-Record indicate. The total valu 
of contracts for street and road im- 
provements May of this year 
totaled $35,064,031 whereas during May 
1920, tota! £30,257 872. The 
value of all contracts let during May, 
1921, was approximately 65 per cent of 
the value of all during 
May, 1920, the respective figures being 
upproximately $109,000,000 and $166,- 
000,000. 

Street and read improvement was not 
the only class of construction which set 


‘ ) 
racts let 


during 


this 


Was 


contracts let 


CONTRACTS LET IN MAY 
AND 1920 


May 1920 


VALUE OF 1921 


192) 
943,562 
162,460 
642,894 
064,031 
631,799 
799,584 
442,471 
809 588 
408.142 


“we 


~ 
S—ONNUIK— Ne 


39,661,869 
70,946,738 

1,167,045 
14,373,321 


a 


$165,870.788 $108,904, 53 
a higher contract figure this year than 
last, for the contracts awarded during 
the past month in water-works improve- 
ments, excavation and dredging work, 
and in Federal government work ex 
ceeded those let during May, 1920. 

In miscellaneous building construction 
during May of this year the total con 
tract value amounted to in 
$48,000,000, whereas during the corre- 
sponding period of 1920 the contract 
value was $70,946,030. However, this 
latter figure includes the construction 
of a single $25,000,000 project. A com- 
narison of the value of contracts let for 
the two corresponding months of 1920 
and 1921 is given above. 

These are direct comparisons of 
money involved and do not take into 
consideration a decrease in the cost of 
onstruction work within the year. 


excess of 


Wyoming Votes Road Bonds 


On May 10 every county in the State 
of Wyoming voted to authorize the state 
to issue bonds in the amount of $1,800 
000 for state highway construction 

ork 


than those with 
which we will now proceed.” 

Open price associations, he said, in 
so far as he had investigated tnem, had 
criginated from a “rightful desire” to 
secure accurate and complete informa- 
tion of the volume of production on 
stocks, on consumption and on price. 


en greater strides 


Eight Cardinal Principles in 
Building 

Building trades employers, promi: 
contracting firms, and building t 
mployees are frequently using 
daily newspaper as a means of ad 
ising their particular views of this 
hat question in connection with w 
discussions and business conditions. 1] 
Wells Bros. Construction Co. of Chic: 
and Springfield, Ill., recently carri 
double-page advertisement in a Spr 
tield paper in which it was stated t} 
square deal in building 
found in the eight cardinal princip 
adopted by the building trades a: 
the construction employers of Chicag 
wenty years ago 


tne could 


These eight cardinal principle: 
as follows: (1) There shall be no li 
the amount of 
shall perform during his worki: 
(2) there shall be no restriction 
the use of machinery or tools; (3) the: 
shall be no restriction of the 
manufactured material, except priso 
made; (4) no person shall have thi 
right to interfere with workmen durin 
working hours; (5) the use of appre: 
tices shall not be prohibited; (6) th 
foreman shall be the agent of the em 
ployer; (7) workmen are at liberty t 
work for whomsoever they see fit, that 
shall demand and receive th: 
wages agreed upon by the joint boar 
in this trade under all circumstances, 
and (8) employers are at liberty t 
employ and discharge whomsoever the: 
see fit. 
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Brindell’s Lieutenant Guilty of 
Extortion 

Peter Stadtmuller, a former 
ant of Robert P. Brindell, convict: 
New York labor leader, was foun 
guilty of extortion by a jury in th 
New York criminal court, May 25. Th: 
specific evidence upon which he wa 
convicted was that he had been 
money, in return for which constructi 
was allowed to proceed on certai: 
buildings in Maiden Lane, New Yo! 
City. The penalty for extortion is 
maximum of fifteen years’ impriso: 
ment, though first offenders may |! 
given indeterminate periods rangin 
from seven and a half to fifteen veu: 


lieuter 


give! 


Pennsylvania Highway Depart- 
ment Lets Large Contract 

The Pennsylvania Highway Depart 

ment during the past week let contract 


for the construction of modern-ty| 
highways worth $8,472,465. The mon 
is to be expended in building thirty-ti' 
projects. The most expensive job 

located in Bucks County and will « 
$935,917. Pennsylvania now has ni 

than 700 miles of highways under co: 
struction, a large part of which 4 
uncompleted contracts from 1920. 
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Will Let Contracts for Pacific 
Coast Logging Railroad 


Announcement is made by the Califor- 
nia & Oregon Lumber Co., of Brookings, 
Ore., that contracts will be ready to let 
not later than June 15 for the whole 
or part of 14 miles of railroad from the 
mills of the company in Oregon to the 
Redwood holdings in northern Califor- 
nia. James H. Owen, president of the 
company, is now completing the cross- 
sectioning for the line. Construction 
will include the erection of a deck Howe 
truss bridge of three 162-ft. spans, sev- 
eral minor bridges, approximately 6,500 
lin-ft. of trestle, and the necessary grad- 
ing. 





Price Restrictions Removed from 
German Semi-Finished Steel 


(Berlin Correspondence) 


The Iron Control Board, formed in 
Germany in the first part of 1919 to 
rectify the tremendous rise in prices, 
has recently issued new inland prices 
for pig iron and railway material, and 
has cancelled existing prices of semi- 
finished material without making new 
stipulations. Thus, the Board has re- 
nounced its most important function, 
constituting itself little more than an 
advisory body. The reservation made 
with regard to railway material is of 
small consequence as the only large pur- 
chaser is the administration of the 
state railroads. 
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Bids to Be Received Soon on 

Construction of Two Bridges 

Bids are being asked for the con- 
struction of two large bridges, one a 
highway bridge and viaduct across the 
Lehigh River at Bethlehem, Pa., and 
the other a concrete bridge with a 
steel swing span over Lake Worth from 
West Palm Beach to Palm Beach, Fla 
Bids on the former will be received 
June 23 and on the latter June 17. The 
bridge at Palm Beach will be 1,885 ft. 
in length of conerete arch type with a 
swing span of 174 ft. 


Work Begins on Memphis 
Auditorium 
Work has started on Memphis’ 
$1,000,000 municipal auditorium and 
city market, the contract having been 


let recently for the foundation and 
basement work. The foundation is to 
be finished by Nov. 21, 1921. The 


structure is to be 335 ft. square with 
arcades on all four sides. Light-colored 
brick and Bedford stone are to figure 
in the exterior and Tennessee marble 
in the interior work. The auditorium is 
to have a seating capacity of about 
12,000 persons. 





Building and Loan Associations 
According to a report of the secretary 
of the United States League of Local 
Building and Loan Associations, there 
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are in the United States 8,633 building 
and loan associations with assets aggre- 
gating $2,519,914,971, an increase of 
$393,294,581, or 18.5 per cent, during 
the past year. The total membership 
is 4,962,919, an increase of 673,593 for 
the year, or 15.77 per cent. The aver 
age amount due each member is $507.75 
as against $495.80, the amount show: 
last year. 





Probe of Building Combines by 
Lockwood Committee Ends 


With the imposition of fines instead 
of prison terms upon building material 
dealers and others in the building indus 
try convicted of violations of the state 
anti-trust laws as the chief cause, 
Samuel Untermyer announced May 25 
that he would discontinue all investiga- 
tions of alleged illegal combinations in 
the building industry in New York City 
Mr. Untermyer, who with agents of the 
Department of Justice, has requested 
justices of the State supreme court that 
heavy prison terms be given those con 
victed of violations of the state anti 
trust laws, made his sudden announce 
ment that the investigations would 
cease upon learning that Justice Davis 
of the New York Supreme Court, had 
imposed fines upon individuals and cor- 
porations, members of the Association 
of Dealers in Masons Building Mate- 
rails. Ten individuals were fined from 
$300 to $450 each, and nine corporations 
from $500 to $4,000. All the defend 


Labor Rates and Conditions Throughout the Country 


Vo. few changes are recorded since 
last month. Probably the most op- 
timistic report is from Los Angeles, 
where few men are idle in the various 
crafts. In Detroit building construc- 
tion is quiet, with no strikes, and rates 
unchanged. Montreal forecasts a pos- 


Cities 
Atlanta 
Baltimore 


Birmingham 
Boston 


Cincinnati 
Chicago......... 
Cleveland. ..... 
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New York 


Pittsburgh 
St. Louis 
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sible general reduction of 10 per cent, 
“to stimulate construction.” In Pitts- 
burgh it is expected that contractors 
will declare open shop if unions do not 
accept wage cuts of 20 to 30 per cent. 
New Orleans agreements expire this 
month, and it is anticipated that the 


S$ means scarce; EF, enough; P, plentiful 


Higher rates indicated by 4 


workers will consent to a reduction of 
the wage scale, in view of the de- 
creased cost of living. Atlanta reports 
active building of residences and small 
apartments. Boston bricklayers are 
still on strike. Until Kansas City joint 
committee acts, old scale continues 


: de creases by 


Structural 


Brick- Car- Hoisting Hod Pile [ron Common 
lavers penters Engineers — Carriers Drivers Workers Labor 
$0 90P $0.70P $1.00P $0. 30P ¥1.00P $0.25P 
1.257 SOP 874P 54P ¥0.74P 1.00P 35P 
1.00 87} 25@ .40 ai 1.00 .20@, .25 
90 ce P 90P 60P 90P 90P ssp 
1.25? 1.coP 701 &5P 1.00F L.25P 35q@), 40 
1.25 4.25 B25 1.00 
1.25P 1.25P 1. 25P 873P 1.10P 1.25P 871P 
1.00P 1.cOP 1.00F 60k 1.00F 1. 00F S0@75V 
1.374 1.00 1.00 .75@ 81h 1.00 1.00 374@,50 
1. 00P SOP 80@.90P .50@ 60P 1.00P .60@,.80P soP 
1.12} 1.00 1.00 90 1.10 1.10 75 
t .25P 1.00P 1.00P 1.123P 1.00P 1.00P 75P 
1.00P SOP 80P .65P SOP Sor 
9OP oSP 60P 35P 6SP 30P 
1.00P 1. 00P 1.00P .65P 1.00P 1.00P SO} 
1.25 1.123 biz 874 1.12% 1.228 .75@ . 80 
1.50P 1.257 1.123P 1.00P 1.00P 12:5P .80P 
1.25P 1.25P 1.25?) .85P 1.25P 1.257 .674P 
1.25P 1.123P 1.123P 1.00P 1.123) 1.123P .813P 
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ants had pleaded guilty to violations of 
the Donnelly anti-trust laws, their cases 
yrowing out of investigations made by 
the Lockwood joint legislative com- 
mittee housing. 

In announcing his decision, Mr. 
Untermyer summed up the achieve 
ments of the Lockwood committee and 
outlined some of the constructive meas 
ures it is hoped to have enacted. In the 
first probably will be 
asked to amend the Federal statutes so 
as to compel presiding judges to impose 
prison sentences on violators of anti 
trust laws. 

Though the investigation of alleged 
illegal combinations in the building in- 
dustry is to be discontinued, Mr. 
Untermyer will take up, as chief coun- 
sel for the committee, the operation of 
financial influences in the building 
industry 


on 


place, Congress 


Northwest Lumber Production 28 
Per Cent Below Normal 


Lumber production in the Pacific 
Northwest region for the week ending: 
May 21 approximated 57,000,000 ft.b.m., 
according to a bulletin issued by the 
West Lumbermen’s Association. 
This figure represents approximately 
72 per cent of normal production. 
Shipments for the week were about 
64,000,000 ft.b.m., and new business 
totaled in excess of 67,000,000 ft.b.m. 


Coast 


Australian Contract Awarded 
Here 

According to recent press dispatches 
the International General Electric Co., 
a subsidiary of the General Electric 
Co., has been awarded a $1,875,000 con- 
tract for transformers, switch gear, 
and other equipment, let by the Vic- 
torian Electricity Commission for de- 
velopment of coal mining near the city 
of Melbourne, Australia. 
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Coal and Ore Movement Increase 
Car Loadings 


increase of 32,133 in the number 
loaded with revenue freight 
during the week which ended on May 
14, compared with the previous week, 
was shown by reports just received by 
the car division of the Amer- 
ican Railway Association from the rail 
roads of the country. The increase 
was largely due to increased loading 
of coal and principally for lake 
movement. 

The total for the week was 750,158 
cars, which was, however, 92,987 below 
that for the corresponding week in 
1920, but 10,218 more than that for 
the corresponding week in 1919. In- 
creases during the week were reported 
in the loading of all commodities ex- 
cept grain and grain products and live- 
stock, compared with the previous 
week. 

During the week 161,782 cars were 
loaded with coal, which was an increase 
of 18,459 over the previous week. It 
was, however, 1,800 cars below the 
total for the corresponding week last 
year and 4,100 under that for the cor- 
responding week in 1919. There were 
also 22,806 cars loaded with ore, or an 
increase of 9,700 over the week before. 
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New Hand Drill Developed 
To Break Pavement 

For use in making street openings 
for gas and water mains, electric ca- 
bles, street railway tracks and other 
purposes the Ingersoll-Rand Co., of 
New York, has placed on the market 
a paving breaker operated by com- 
pressed air from a small portable plant. 
The device is similar in design to the 
non-rotating type of hand hammer rock 
drill. The company makes the follow- 
ing statement regarding the perform- 
ance of the machine, based on data 
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furnished large public 
company: 
“A good crew 


methods will cut 


by a ser 
of 8 men using | 

about 80 lin.ft. of 
to 24-in. width asphalt and conc: 
in an 8-hr. day. The asphalt avera 
3 to 6 in. in thickness and the concer 
about 6 in. That means 10 ft. per n 
per day, or 50c. per linear foot at 
$5 wage. Three men with a compre 

and two paving breakers cut an av 
age of 300 lin.ft. per day. This co 
about 16c. per linear foot when way: 
operating cost, interest, depreciati 
etc., are all taken into consideration.” 


Builders in Lockout Against 
San Francisco Unions 


Four counties in central California, 
in which are included San Francis 
Oakland and the neighboring cities, ar 
now involved in a controversy betwex 
the San Francisco Builders’ Exchange 
and the San Francisco Building Trac 
Council. The “building war” entered 
its third week on May 23 and had the: 
reached a stage where building opera 
tions in the coast metropolis were said 
to be “paralyzed.” The situation grew 
out of the refusal of the unions to 
accept a 74 per cent wage reductio: 
which a board of arbitration decided 
was fair for seventeen of the fifty 
eight building trades craft. Both the 
builders and the unions had previously 
approved the personnel of the board 
and agreed to abide by its findings. 

Supply firms closed their places of 
business for the duration of the tie-up 
and on May 26 it was estimated that 
$100,000,000 worth of residence, office 
and commercial building work had been 
stopped and that 11,000 men of the 
building trades were idle. On May 25 
the San Francisco real estate board 
endorsed the stand taken by the build 
ers in insisting that the unions be not 
allowed to repudiate their agreements. 


Monthly Prices of Construction Materials 
Ups and Downs of the Market 


Sand, Gravel and Stone 
in Montreal and Cincinnati, up in Los 


In the absence of reports from our 
representative in Seattle, we are quot- 
ing the same prices here as last month. 


Railway Supplies—+Rails, ties, spikes 
ind bolts the same as last month 


Cast-iron pipe down $5 in New 

Chicago reports no changes at 
present, but resale prices $3 below 
standard quotations, and a_ reduction 
looked for at an early date. Steel dis- 
counts and prices of sewer and drain 
tile unchanged. 


York. 


Road Materials—The decline in road 
oils eontinues, although business is 
reported fair. Oils are down 3c. per 
gal. in New York. Asphalt in bulk is 
down $1, to $16 per ton in New York. 
Other revisions in Los Angeles, Atlanta, 
Cincinnati and Detroit. Wood blocks 
down in Detroit. Paving blocks down 
in Cincinnati and Detroit. 


Sand down 


down in Cincinnati 
and Los Angeles. Crushed stone down 
in Los Angeles, up in Cincinnati. In 
Dallas, crushed stone is $2.80 per cu.yd. 
f.o.b. cars, and $5 delivered. Stone is 
down 25c. in both Chicago and San 
Francisco, while gravel is down 50c. in 
Chicago and 25c. in San Francisco. 
Slag prices revised for Easton, Pa., and 
Buffalo. Crushed slag quotations added 
for Erie and Emporium, Pa. 

Lime—Hydrated down $1 per ton in 
New York, $2 in Boston, and down in 
Montreal and New Orleans. Lump 
down in Boston, Minneapolis and New 
Orleans. 

Cement—Is $2.80 net delivered in 
New York, $2.40 alongside dock, and 
$2 at the mills supplying this district. 
No changes elsewhere. 


Angeles. Gravel 


Common Brick— Down in Boston, 
Minneapolis, Cincinnati, Detroit, New 
Orleans, Dallas and Kansas City. 


Hollow Tile—Prices are again quoted 
for New York and the Perth Amboy, 
N. J., factory. Down in Boston, Minne- 
apolis and New Orleans. 


Steel—No changes on structurals or 
reinforcing. Mill orders light, as is 
warehouse business also. Black and 
galvanized sheets a little lower in New 
York, unchanged elsewhere. Steel in- 
terests in Chicago refuse to supply 
quotations on triangle mesh. 


Lumber—Despite a further decline in 
New York a temporary bottom appears 
to have been reached in the lumber 
market in general. Increases in Cin 
cinnati, and revisions in both direction 
in Minneapolis, down in Baltimore. 
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Price advances since last'month are indicated by heavy type; declines by talics 









P1G IRON—Quotatione compiled by The Matthew Addy Co: BUTT WELD. EXTRA STRONG, PLAIN ENDS 









Current One Year Ago Ito I} 60 49 Ito ft 35} 21 

CINCINN ATI 2to 3 ol 90 

No. 2Southern (-ilicon 2.25 @ 2.75)... $28.75 * - LAP WELD, EXTRA STRONG, PLAIN ENDS 

Northern asic re 26.52 : 

Si ut ern Obio No. 2 (:iliecn 1.725 @ 2.25)....... 27.62 46.80 2 52 41 2 ba) 18 

7 2: to4 3 56) 45 i to 4 34) 2? 

J »water delivery 4, to6 55 44 4 tor 33 21 
NEW YORK, tidewater delivery oo 35 " 4} to 33 2 

Sou hern No. 2 (silicon 2.25 @ 2.75). .........4- 34.26 49.70 9to 12 45) 32 9to 12 19 ; 








BIRMINGHAM 
No. 2 Foundry (silicon 2.25 @ 2.75). .......066- 24.00 42.00 




























































STEEL—From warchouses at the places named the following discounts holed 
PHILADELPHIA for steel pipe 
‘ ; SI — Black — 
Eastern Pa., No. 2X, (2,25 2.75 sil.)........ 26. 26% 46. 00* ‘hicago St. Lou 
Virginia No. 2 (silicon 2.25 @ 2.75)........... 27 ooe 45 00s sinha nail New 1 or . ap +8 
en ATC eC TUT TOUR TRUE ELE : 25.06 r y »2 | 
a ie ee ees 35 008 43. 50* 3} to 6 in. lap welded...... 49°, 581° 40! 
CHICAGO ry ~Galvamsed ; 
No. 2 Foundry 1 ocal ¢ tlieon 1.75 @ 2.25) 23.00 43.00 : “ ork ( hic ago t. Louw 
No. 2 Foundry Southern (silicon 2.25 @ 2.75).. 29.62 47.00 | ~— — welded - 50 36 ‘ 
| >1n a weide 2 ’ « 
PITTSPURGH, including freight charge from the Malleable fittings, Class R and (, from New York stock sell at ne’ lie 
Valley prices Cast iron, standard sizes, 20—5°% off 
No. 2 Foundry Veen tet ilicon 1.75 @ 2 wd 5 hf 45 65 
Pasi ; 24.46 44.40 | 
MMC Ay bade tre hone 506 )s Baad ek ae ei bs 26.96 44.90 
CAST-IRON PIPE—The following are prices per net ton for carload lots 
*F.ob furnace. t Delivered New York— 
: One San bran 
SS Current Year Ago Birmingham Chicago St. lous a 
4in $68 30 $79 30 $40 ON $49 10 $60 00 «$90 9 
4 61n. and over... 58. 30 70.30 »5 00 o4 10 95 00 Bd Of 
’ > 
RAT sW AY SUPI LIES Gas pipe and Class ‘A,"’ $4 per ton extra; 16-ft length-, $1 per ton 
STEFL RAILS—The following quotations are per ton f.o.b. Pittsburgh and CLAY DRAIN TILE—The following prices are per 1000 lin ft 
Chicago for carload or larger lots For lesa than carload lots Sc. per 100 lb. is ma Nee Tak 
charged extra: One San 
Pittsburgh————~ Size, In. Current YearAgo St.Louis Chicago Francisco Dallas 
pete ad Caer 5000 $3500 $60 00 50 00 $55 00 
Current Year Ago Birmingham Chicago Onn. ” 00 51 00 60 00 60 00 $90 00 65 00 
Standard bessemer rails $45 00 $45 00 $45 00 ree 90.00 65 00 85.00 80.00 115 00 84 00 
Standard openhearth rails 7 00 47 00 $47.50 47.00 | are 115 00 90 00 S5 00 100.00 150 00 110 OO 
light rails, § to 10 Ib ()* 3.75* 2. 4510 3 00* OP eines 185 00 130 00 100 00 150 00 250 00 i8t OO 
Light rails, 12 to 14 Ib 25* 3 75* 2. 20* 2.41(@2.95* 
Ligh! tails, 25 10 45 Ib 5 20* 3.75* 2.20% 2.32@2.85* ee 
Per 100 Ib SEWER PIPE—The following prices are in cents per foot for carload lots 
im 
-— New York Pitts- Birming- St Iran- 
Size, In Delivered burgh ham Louis Chicago civco Dallas 
RAILWAY TIES—For fair-sized ordere, the following prices per tie hold: $0 = $0 He $0 11 0 = 39 as $0 tio. $0 18 
ee ° oe ? 62 
6In x8In 7 In. x 9 In ee Sa he ae Geb 34 198 182 2025 195 165 
by 8! Ft by 8 Ft. 6 In as se wie ewe 34 198 * 165 182 2025 2275 25 
Chicago, White Oak $1. 45@$1 55 $1.55 $1.65 8 te teeees 52 308 = 275 - 26 315 325 35 
Chicago, Hardwood and Red Oak 1.35@, 1 40 1.50@ 1.55 lies aah ad caees 78 462 r>> 364 4725 $32 
Chicago Empty Cell Creosoti: g (add'l) 45 50 3 wivee 1.00 394 4075 468 ous? 283 60 
San | rancisco Green Douglas Fir 80 1.12 15. seeeeens 1.50 792 687 rh BI 975 
San Francisco, Empty Cell Creosoted, Douglas Fir 1.76 2.48 os ee eae oh : = : iS 1 + ; a3 . Za 
. eeoeseseces ) ated 
“ i S . Saas e nee kik 3.50 1.98 1 80 
For ties on standard ‘railroad administration” specifications, f.0.b. cars, St. Louis:  Oiaigeets Ne 3.90 1.7875 1944 2.025 2 34 2 40 
Pine and Mee cee das cee awe ‘ 2 80 3.75 3.25 
White Oak Red Oak Sap Cypress MURR raetncudees « “wales 4 00 3 55 475 3.90 
(SHAE So5 52s causkacdnes $1.35 $1.20 $1.10 33... cece cece cee 4.35 5 50 
Grade 2.5.5... es 125 1.10 1.00 36. reece eee ees . 4.75 6.00 
Grade 1 an ee 145 1.00 90 3 5 8 12 24 36 
MY si dic:0 6.64000 a00 $0.138 $0 207 $0 322 $0625 $2 08 $5 45 
- Minneapolis. ......... ead 42 77 2 45 5 66 
RUT cicius tundeh) daieels 15 30 50 195 
TRACK SUPPLIES—The following prices are base per 100 Ib. f.o.b. Pitts» | Seattle... .........6. teres : 40 80 2 88 
burgh for carload lots, together with the warehouse prices at the places named ag Stecesenes a 165 a = : ° 
NCW THORS. cicccccce . . » < 
~—-- Pittsburgh - San | Cincinnati............ 126 189 294 67 1.89 > 0 
One Year Fran- a, ae ii* 165* 27 4675 1 7875 
; Current Ago Chicago St. Louis cisco Montreal, delivered.. 30* 45° 85* 1 35 4 50 6 50 
S'andard spikes, yy-in. and Detroit ms wen 117 1755 27 6345 225 §$ 6375 
larger a $3.30 $4 00 $3.40 $4.50 $5.70 Baltimore 13 1%s 7 595 > OO 
Track bolts ; 4 35 6.00 4 60 5 60 6.65 Baltimore, delivered. . . . 28 44 86 2.84 
Siandard section angle bars 2 50 3 50 275 $25 4.50 *4-in., 6-in., 9-in., 304n respectively 


















PIPE ROAD AND PAVING MATERIALS 















ROAD OILS—Fo!lowing are prices per gallon in tank cars 8,000 gal. minimum 
WROUGHT PIPE—The following discounts are to jobbers for carload lots f.o.b. place named 




















in the Pittsburgh basing card of Apri! 13, 1921 Current One Year Ago 
New York, 45% asphalt (at terminal) $9 063 $0 13 
BUTT WELD New York, 65% asphalt (at terminal) nee 0 13 
Steel Iron New York, binder... (at terminal) a 07 13 
Inches Black Galv Inches Black Galv New York, flux .. (at terminal)........ On 14 
hae. 91 0 3 ; 331 11 : New York, liquid asphalt... (atterminal)....... 08 10 
ee 62! 5 3 wes eeeees : 8! | St. Louis, 40-60% asphalt (f.0.b.) Tuls2, Okla... 023° 
Ito Wh. ....e. 35; 20; | Chicago, 40-50% asphalt... . os 06 08 
_— Chicago, 60-70%, asphalt Livmebenias ; 06; 08) 
LAP WELD Dallas, 40-50% asphalt Wee waren oxcoa 10 07 
2 : } 1 Dallas, 60-70°, asphalt ; Oia eke Bake 13 08 
ee oe a = ? a ein Ds 3) 163 Dallas, 75-90%, asphalt Sibi ahh 15 10 
736 9e 54) 4} tee... :<... 33} 203 San Francisco, binder, per ton........ wie 15 OC 2.25 
! ; 7 293 16} * Freight $21.75 per ton to Whiting, Ind 
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SPHALT—Priv * . -Ib. « : <n sreeee ; 
eae ton in packages (350-lb bbk. or 425-!b drums, and in CRUSHED STONE 


Price for cargo or carload lots f.o.b. cit 
) arlos # } unless 
otherwi-e, is as follows, per cu.yd r 







Package Bulk Wi 
New York ;Bayonne, N. 7) 28 00 16.00 ee a en ae name SEM, 
Bostor $ No Saal ns : . Current One Year Ago Current One Yea 
Chicago 28 50 21.00 | New York...........$1.90@2.00 = $1 90 $2.15 $2.1 
San francisco sé3 21.50 15 00 Ch cago » 50 2.15 » 
Dalia ; : ee é 2.50 2.15 
seattle 3 3 27 00 St. Louis de!inered... 2 60* 1.90 2 60* 19 
Der ver 501@70 | Dalla 2 80 3.50 2 80 3.5 
gp a hh aes ae” San Francisco. 2.25 1.50 ? 2%f 1.56 
teen P. on -_ w 192 Boston, delivered, ... 3 00+ 3.00 3 00° 3 00 
Los Angeles, at J 5 @2 1h 15 00 Minneapohs, «af plant, 2.00 1.50 225 1.60 
Montrea - -< 4 ba 21.00 | Kansas Cityt 1.25 2.35 1 40 2.35 
Detroit (petroleum ospha!lt) oe ak 24 50 0 00 Denver 3.75 3.75 
Cincinnati , 37 50 31.00 | Seattle delivered 3.50 3 50 3.50 3:5 
pees * : (asy oat 27a 38 ; Atlanta 2.50* 3 Iv 
aure! J, (asphalt cement 29(a 36 25@31 Cincinnati de : 
NOTE—HRarrels or drums are optional in most cities. About 6 bbls. to the | I ee os —— * — abet 
ton, and from 4to 5drums, Rebates of about $1 per bb!., no rebate for drums. | 40s Angeles 1.70 1.60 1. 80* 1.70 
— aes ae } Detroit 2 00* 1:75 2 00* 175 
Baltimore 1.75° 1 60 1.75* 2.00 
PAVING STONE— Montreal! 2 00* 1.75 2.10* 2.00 
New York 5-in. granite No quotations *Per ton. +tF.o.b. Joplin, Mo 
{ About 4x8x4 dreased $7 35 sq. vd 
Chicago ’ a. 
About 4x8x4 common $00 sq.yd CRUSHED S : 
3 § ED SLAG rice of ¢ ed sls en nad lots, pe » ant 
hun Prancuwe Basalt block 4x7x8 65.00 per M Pe ieee — ae “ a 
elr - Gas 
Bosto 5-:n. granite 4 20sq yd | ‘ > ; bce roe ae 
Lebanon or Bethlehem, Pa $1 00 $1 00 $2.50 ( 
At) t Grant ? , ’ $0 
‘ oe aTanite 2 00 sq yd Eacton or ¢ atasaqua, Pa 1 00 1 Oo , 00 
Detroit Granite, 265 blocks per sq.yd. 107 00 per M a N ‘ and Erie, Pa : 1.25 2 25 1 25 
Re Pensten ‘mp ium, Pa 5 1 25 125 
a fn i “ .. = sq.yd Fast Canaan, Conn 1 25 135 4 00 ti 
1 | one iranite Oper M | Birmingham, Ala 125 2 2.05 1 
New (Orleans............ Granite, 4x 8x 4 3.25 sq.yd semee, Ohio... 1.50 1.50 2.35 
Cinema Gr: . Atlanta, Ga ‘ 2.40 
encinnass . ranite 4.50 sa.yd Eastern Pennsylvania and New 
i Toad 4x8x4 dressed 3. 40 eq yd Jersey... 1 20 1 20 2 50 
4x84x common 3.00 sq.yd Westrn Pennsylvania and New 
Karses City No.1 Granite 2.90@ 2.95 sq.vd | Jersey . 1 25 1 25 2 50 
Birmingham, f.o.b. pit $1.15 (or $2.75 per cu, yd. on site) 
FLAGGING Bronx $0.25 sqft rere ao 
Sew York Manhattan, 4 ft 20 sqft. | LIME--Warehouse prices 
) Queens, 5 ft 26 ft Hvdrated, per T 
t . drs » per Ton lump, per 200-Lb. Barr: 
6x20-1n. cross-walk 1.00 hn ft. | Finishing Common Finishing Comn 
Chicago Bin wide 70 hnft New York $21.00 $19 00 $3 50*-at plant $3 30° 
Chicago 20.00 175 
; St. Low 26 00 20 00 2 5 
( URBING— Bluestone per lineal foot,» New York, costs 70c. for 5x16 in., 80c. Boston 5. 25 21.25 3.50 $2 
Sx! ca be Dallas y 27 50 25 00 ; 3 Ont 
for 5x18 in.; in cargo lot Cincinnati ; 7 60 ig 00 13 10! 
ek San Franei-co 2 22.0 2 25 
‘ i 3 wt ic Minneapolis 29 00 22 00(white) 1.40 0 
woop BLOCK PAVING Size of Block Treatment Per Sq. Yd. Denver 3 20 ibbl) 1 00 (bu.) : 
New York 3 16 $2.51 Detroit 22 00 19.00 2.00 1. 801 
New York 3) 16 278 Seattle 27.00 325 f 
Bostor 3 16 3.45 Lo? Angeles ; 30 00 3.00* 3. 00° 
Chicago + 16 3 75@4.00 Baltimore 22 25 17.50 ; $2.75! 
Chicago 3} 16 3.253. 50 | Montreal 40 00 15.003 
St ; ous i: 3 05 Atlanta 22.50 18 00 1 60 1 40 
St. Loui 6 3 50 New Orleans 17.00 75 2.00 
a . : 16 Off market * 300-lb. barrels. ¢ Per 180-lb. barrel. {~ Perton 
a e oats 3} 2 30 NOTI Refund of 10c. per barre) 
New (Orleans 3 16 299 —— ial 
irlean \ 7 
New a cans i! - : ms NATURAL CEMENT— Price to dealers for 500 bbl. or over, f.0.b., exclusive 
Dallas. 4 18 3 90 oe a 
DicRatiniy ; 3} 16 3.95 e nneapolis Gone $2 80 $1.50 
Montreal de’ rered 4 16 4.50 \ansas City (Ft. Scott) ..... 1.60 §. 60 
Detroit s 3 16 <5 New Orleans sev 3 36 3.36 
Detrcit 4 16 3 00 Atlanta (Magnol a)..... 11 00 ton 1 wo 
Cincinna‘i 4 16 3 30 C ne nnati (Lou sville). 3.20 2 85 f 
Kansas City 4 16 40 Roston (Rose: dale).... 3.00 coo 








PORTLAND CEMENT—Current pr ces are for barrels in carload lots, with ut 


~ nT ~~ TY bags, to contractors 
CONS I RI IC TION MA I ERIALS | ee Current One Month Ago One Year Ago 








Without Bags Without Bags 

'  veped) os 9 0 

SAND AND GRAVEL Price for cargo or carload lots is as follows, per cu.yd —— oe dock to = on $3.3 

-—_——— Gravel — dealers : 2 40 2.40 2 35 

— tin. — —tjIn— -—— Sand —. Jersey ‘ ty (delivered) 2.89 2.64 2 47 

One One One Boston 2.86 2.86 2.60 

Year Year Year Ch engo 2.17 2.17 2.15 

Current Ago Current Ago Current Ago P tt-burgh 2.17 2.17 2 20 

‘ Cleveland 2.43 2.43 2 42 

New York $2.50 $3.00 $2.50 $2.50 $1.25 $9.50 | Detrot 2 43 2 43 2 28 

Denver : 2 00 1.80 1.80 1.80 1.60 1.40 Ind anapolis 2.43 243 2.42 

Chicago 2.25 2.15 2.95 2.15 2.96 2.15 | Toledo. 2.49 2.49 2.28 

= . M Iwaukee 2.39 2.39 2.20 

St. Louis 155 1.78 1.60 1.82 1.60* 8.68 7 puluth 210 210 2 20 

Seattle 1.50 1.25 1.50 :.23 38.59 1.25 ] Peora 2.45 2.45 2.32 

Dallas, delivered. 3.50 2.50 4.00 2.50 3.00 2.00 | Cedar Rap ds 2.31 2.51 3.49 

: Davenport. . 2 47 2.47 2.38 

Minneapolis, at pit 2.00 1.50 er 1.35 §.00 73 | St. Tous 2 60 2 60 3°05 

Cineinnati 3 86 oe 2.36 1.55 1.86 1.50 -_ Francisco ; ” : : » 

Ss Mrancise 5 @ 2% 5 Yew Orleans 6 6 
San Francisco +. 38 coer > 7.2 ¢.30 Minneapolis (delivered) 2.41 2.41 2.22 : 
Boston, per ton 2.65 3.00 2.65 3.00 2.00 3.00 | Denver 3.10 3.10 2 82 : 
New Orleans 2 8 3.00 make swe 1.65 1.40 | Seattle 3.10 3.10 3.03 . 
Los Angeles, per ton. 1.45t 0.25 0.45 0.25 a.32¢ 0.95 | Dallas --+ 2.60 2.60 2.15 ‘ 
Atlanta nha alee 2.80 2.72 2.70 3 
Atlanta, per ton...... 2 80 2.25 eee 2.25 2.62} 8.95 | Cincinnati...... Seen ates 2.57 2 57 2.90 4 
Detroit 2.50 2.50 2.50 2.00 2.50 t.85 |. Los Angeles sees ; 3.21 3.21 3.10 4 
Baltimore, per ton 1.40 1.40 1.60 1.60 70 .80 — (del.) drayload Its . 2 a 3.85 : 
Montreal, per ton 1 0s let... SO eee, 305 ‘ ; 
NOIR «50s a kcunasess . 3.25 peat, 3.75 1.43 1.25 | Karsas City... 3 2.55 2.56 f 
.* Fine white sand: Pacific, $5 per ton; O!tawa, $6. Montreal. ..........-+--+-- 3.44 3.4 3. i 
+ Freight from quarry to Los Angeles is 80c. per ton, NOTE—Bags 10c. each, 40c. per bb! 7 
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TRIANGLE MESH—Price per 100 sq.ft. in carload lots 
PLAIN 4INCH by 4INCH MESH 
Pitts- 
Weight in burgh 

Pounds Mil 

0.022 $0 

0.028 
0 035 
0.045 


Chicago Dallas 


TQewnnn=— 
2nVtwwnnN= 


> 


PAVING 
66 
3p C4 
2k 0 031 18 
971 0.040 52 
O49 0.024 94 
67K 0.031 1.18 
089K 0.040 4.52 
Made in 16-, 20-, 24-, 28-, 32-, 36-, 40-, 44-, 48 
150-, 200- and 300-ft. lengths 


oe 
Neen ee SO 


02 


52- and 56-in width in rolls 
Galvanized is about 10°; higher 


EXPANDED METAL LATH— Prices in carload lots per 100 vd for painted 
are as follows 
New York st San 
Gage Weight Delivered Chicago Louis Francisco 
27 233 $25 00 $27 50 29 35 $34 20 
250 26.00 28.90 29 35 
300 27.00 31.15 32.00 
340 28.00 33.10 33. 90 
450 31.00 


Dallas 
$31 55 
36 00 


37.45 
43.30 


42 70 


BARS. CONCRETE REINFORCING~— Current quotations per 100 1b 
ROLLED FROM BILLETS 


—_--—- Warehouse, Uneut aaa ieee 
Bir- San 
mingham Fran- 
Inches Mill York Mill Chicago St Louw Dallas cisco 
land larger $2.10 $3. 38 Ss. 03 $3. 22} $3.75 $2 35 
Sandlarger 2.15 3.43 3 17 3.27} 3 80 2 40 
and larger 2.20 3.48 3 23 3 32) 3 85 2 45 
ind larger 2.35 3.53 7 4 38 3 47} 4 00 2 60 
and larger 2.60 3.88 3. 83 3.525 4.45 2 85 


*Includes 15e charge for cutting to lengths of 2 ft. and over 
I'wisted bars cut to length take extra of 27\c. per 100 1b 


ROLLED FROM RAILS 
St St 
Chicago Louis Dallas Chicago Louis Dallas 
tin. and larger.$2.25 $2.25 $4.25 $2.65 $2.50 $3.40 
i 2.30 862.30 4.30 2.65 2.75 Behe 
} “ 2.40 2.35 cen ar 3.50 


Pitts- 
burgh New 


BRICK—Contractors price per 1,000 in cargo or carload lots 1s as follows 


— Common - 
One One Year 
Current Month Ago Ago 
$18 40 $18 40 
14(a *15 15.00 
12.00 00 
15 004 00 
14.00 00 
15.00 00 44.00 a 
18.00 00 44.38 
15.50 (not used) 
Boston (del.)........ 1.00 49 25 57.25 
Minneapolis (del.).. 17@18 37.00 43.00 


Kansas City 17.50 roe 
48 00 53.50 


Paving Block 
3-unch* = 4-inch* 
New York (del.) $47.25 $53.50 
New York (at dock) 

Chicago ae 
st. Louis, salmon... 
Denver, salmon, ... 
Dallas ‘ 

San Francisco 

Los Angeies 


34.00 


seattle 19.00 
Cincmnati 19.00 41.50 
Montreal (del.)..... 18.00 100.00 
Rei co: 17.50 41.30 
Raltimore (del.)..... 25.00 40.00t 
AGUREOB Ss kc.c aces 12 50 me 40.00 
New Orleans. .... 14.50 - 

* For paving blocks 3}x8}x3 and 3}x8}x4 respectively. tHard brick $20.50 
in St. Louis. { Vitrified, f.0.b plant, Baltimore. 


HOLLOW TILE—Price per block in carload lots for hollow building tile 


———New York——— 

Current One San 

on Year Chi- St. Louis Fran- N. J.. 

Trucks* Ago cago building partition cisco Factory 

4x12x12.. $0.1196 $0.11475 $0.1095 $0.085 $0.145 80. 10°27 
6xl2xI2.. .1345 . 153 . 1642 a 085 21 1156 
8x12x12. -1794 . 1971 .095 29 1541 
10xt2x12.. - 2392 . 2463 $2.23 1.26 aie 2055 
W2xl2x12.. . 3587 . 2956 2.66 1.766 3082 

*) per. off for cash 


Perth 
Amboy 


4x12x12 8xi2x12 12x12x12 


$0.2100 $0. 2900 
: . -161 230 
‘inreapolis (delivered) i 08 176 250 
incinnati i 148 
.207 


16 
-175 
192 

215 


33.30 | 
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STRUCTURAL MATERIAL Following are base prices f.o.b. mill, Pittsburgh 
and Birmingham together with quotations per 100 Tb from warehouses at places 
named 


Pitts New 
burgh, York 
Mill (del) 
Beams, 3 to 1510 $2.20 $3 33 2 $4 50 ; $3 
Channel, 3 to 15 in 2 20 3 33 ] 450 } 
Angles, 3 to 61m, | in 
thick 2 20 >.3 4 50 
Tees, }in. and larger 2 20 ; 3 2 20 450 
Plates 2 40 4 3 ? 4 50 


Datla 


RIVETS 


The following quetatiot 
STRUCTURAL 


Warehouse -_—- 
New York San 
Pittsburgh, Current Orne Chi St Fran 
Mill Yr Ago cago Louw cco 


$3 70 $4 6» $6 00 $4 88 $4.97) $6 wo 


Dallas 


Tin and larger $5 BO 


CONE HEAD BOLLER 


} an. and larger 3.80 7 10 4 98 , «6.50 > 9 
tand }} 3.95 25 > 13 f 6 05 
Sand 4.20 0 » 48 7 00 6 0 

Lengths shorter than }in. take an extr f 0c 


Lengths between tin. and 2 in 
take an extra of 25¢ 


NAILS—The following quotations are per keg from warehouse 
Pittsburgh, San St Mon 
Mill Chicago Francisco Da!las Louis treal 


$3 00 $3 25 $4 15 $5.25 $5 00 $4 10 $4 95 
7 65 775 7 75 475 5 00 


PREPARED ROOFINGS—Standard grade rubbered surface, complete wath 
nails and cement, costs per square as follows at manufacturing points 


New York Philadelphia 
1-Ply 2-Ply 4-P ly 1-Ply 2-Ply 
lel. | el c.! Lel 


No. I grade.. $2.15 $2.55 . $3 00 $2 05 $2. 45 $2 90 
No. 2grade.. 1.90 a. ae 2 70 1 80 215 2 60 


Slate-surfaced roofing (red and green) in rolls of 108 sq ft. costs $2.80 per roll 
in carload lots and $3.05 for smaller quantities f o.b. Philadelphia 

Shingles, red and green slate finish, cost $7.95 per square in carloads; $8.20 in 
smaller quantities, in Philadelphia 


ROOFING MATERIALS. -Prices per ton f.o.b. New York 
Tar felt (14 1b. per square of 100 sq.ft.) per roll of 432 sq. ft 
Tar pitch (in 400-lb. bbl.) per 100 Ib 

Asphalt pitch (in barrels) per ton 

Asphalt felt (light) per ton 

Asphalt felt (heavy) per ton 


SHEETS——Qu ‘tations are in cents per pound in various cities from warehouse 
also the base quotations from mill 
Pittsburgh, San 

Large St Fran- New 
Blue Annealed Mill Lots Louis Chicago cisco York 
No. 10 $3.10 $4 22) $4 13 $6 00 $4.25 
No. 12 cavewa , 3 4.274 418 6.05 4.30 
No. 14 Ree, 3 4325 433 6.10 435 
No. 16 ‘ 3 4 42) 4 33 6.20 445 


Black 


*Nos. 18 and 20 6 80 80 
*Nos. 22 and 24. ; 85 
*No. 26.... piaia .90 
*No. 28.... oe 7 .00 


Galvanized 


No. 10 

a 

No. 14.. 

Nos. 17 to 21 ie 
Nos 22 and 24. 
*Nos. 25 and 26 
*No. 28 


SRAAKAWVWIS 
a ~~ 
Sxssss 


= 


. 60 
ood 


7 

7. 85 
a: 5.16 
7 5.30 
7 45 
8 75 

* For painted corrugated sheets add 30c. per 1000 lb. for 5 to 28 gage; 25e. for 

19 to 24 gages; for galvanized corrugated sheets add 15c., all gages 


LINSEED OIL—These prices are per gallon: 


—— New York — —— Chicago- -—~ 
One One 
Year Ago Current Year Ago 


$1.73 $0 75 $1.78 


Current 


Raw wm barrel (5 bbl.)..... $0 80 
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WHITE AND RED LEAD Base price per pound 


Red W hite 

Current 0 Yr 
Dry Dry 
and and 
In Onl In Oil 
13 00 15 50 
13 25 15 75 
13 50 to 00 
lo 00 18 50 
1&8 OU Zu 90 


ount 


Current 1 Year Ago Ago 


Dry 

13 00 
13 25 
13 $0 
16 00 
18 00 


discount 


In OU 
14°50 
14 75 
15 00 
17 50 
1 50 


2000 Ib 


Dry 

15 50 
1% 75 
lo 00 
18 50 
20 50 


lots le 


In Oi 


17 00 
17 25 
17 50 
20 00 
22 00 


710. 21 


100-1b keg 
25 and 50-lb kegs 
1?’ -th 
S-Ib « 
iit 4 

$00 Ib lots he 


keg 


10 cline 


LUMBER 


San Francisco Prices of rough Douglas fir No 1 ore than car 


load lots 


common, inn 


Prices om Yards 

10-16-18 

20 bt 

$75 00 

206 00 

27 00 

27 00 

27 50 

27 00 
28.00 

and Under 2 

+10 $?5 50 $27 

4 27 00 9 00 

s SO 27 50 

27 00 29 00 


at San Francisco 
and 22 and 

24 bt 

$?o 00 

27 00 

28 00 

28 00 

7” 50 

28 00 

29 00 


32 Ft 
50 


Lumber 

6-8 and 

12h 
4 $74 50 
ix i8 », 50 
4x4o6and 8 Jo 00 
‘10 and 12 > OO 
‘x14 do 50 
4.10 and 12 ro OO 
4.14 27 00 


24 rt 


Sudas 


Sto 


York, Chicago and Sc Louis 
Southern Pine 
New York® 
20 ht 22 
and Under 


to &Ax® $ ’ 
KIN to T0010 ’ 
Yat2 to ball ; ’ 44 »8 OV ”? 
Mal4to l4nt4 ’ ”? vo 
t 
t 
tk 


Chicago 
20t 
and Under 


$58 00 


1) OO 1 v0 


> 
24 bt 
$5” 00 


24 


‘a 4 


talo to lox! ) ) 6” 00 oo 
KA IR » Rath ( on t oo 6? oO 


4.20 00 v0 vv 
* For 


“st 
toate 
ox 16 


» 20420 ou 
Short leaf pine up to 14x 14 costs $15 per M. less 


Su D2 4u 12, $42, 20 16, $53, Ou 16 
tt2s 12, $41, Ow 140. 14 « 14, $45; 


} ' 
long leaf pine 
ww pine, 22¢0 24 ft. be 
10x 10, $37 


Louis Vel 
$53 Ox 104 
lox to, $51 
Over 24 ft Add $1 for each 
H2at2 and under, for sie 
1x 10and under bor pine 


ne 
ox 12 


udditional ? ft 
over 12 1 12 add $2. fo 
add $2 tot! of mere 


in length up to 30 ft. for sizes 
add $2 to “ees 
all nage 


merchantable 
© price hantable for 
12x 12-In 
snd U nnche 20 Ft. and Under 
’ bur Hlemlock Spruce r bur 
$45 00 $53 00 $55 00 $50 00 $55 00 $56 00 
25 0U 2/7 00 
48 00 
os m0? 
65 50 
78 00 


Other Cities 


8a Bin x 20-bt 


Roston 


Seattle 

New Ore ne" > 
Halton 

Cu ati $0 00 
Montren 78 00 
Low Angele 
Detroit 
Denver 
Mur 
Atia 
Da 


Ka 


00 
po 
04 00 
100 00 
49 00 


50 00 

85 00 68 00 
47 00 40 00 
Quotations f 
37:«25 
, is OO 
soa 

oo 


34 00 


78.00 


b mills only 
48 
44.00 of 00 
40 00 
40 00 
39 00 
2-In T 
10 ln 
Hemlock : 


$50 00 $43 00 


heapols 4 
ta 27 


37 00 


and Gr 
x lot 
bar 


$48 00 


35 00 
t In Rough, 10 In 
and Under 
bar 
$53 00 
18 50 


x lore 


Boeton $45 00 
Seattle 
New Orleat 
Baltin 
Cincinnati 
Montreal 
Los Angel 
Denve 
Minneapaol 
Atlanta 
1a las 
Ka in ( 

* Montreal —Up to 32 ft 

Rirnungham = Diamena 
$28 bor 8x8x20 and smaller 
per cent heart, $42 Iv l0xto 
tob mall 


Detroit — General quotation 
$44. 3x 12 lott, $46.50 


46 00 

40 00 

40 00 
60 00 BU OU a0 00 
40 00 ‘?t 00 


29 2 
36 00 41 
18 00 
45 00 


55 00 
4) 50 
70 00 
120 00 


80 00 
60 00 
41 00 
4125 
33 25 


‘ 

43 25 75 
40 00 

ity ) 

over which, $3.00 per M 

ind form: lumber 

85 per cent heart 

and smaller, rough 


increase up to 30 ft 

delivered o1 buildu: g sie, $20 

$33, $2x12x20 and amalle 
$lo, 2xlOxlo t. and ¢ 


a> 


$22 


not available Rough f 2x. I2and 2. 4.by loft, 


FREIGHT RATES 


the Pittsburgh district, including plate strue 

, Pape fittings, plam and galvanized wire naals, 
pikes, bolts, flat sheets Cexcept planished), chains, ete, the following 
are eflectave in cents per 100 Ib., in carloads of 36,000 Ib 


$0 33! Detroit 
76} Kansas City 
New Orleans: 
New York 
Pacific Coast (all rail) ' 
Vhiladelphia 
St. Louis 
135° St. Paul 
* Minimum carload, 40,000 Ib 
80,000 lb fo 


On finished steel products tu 


tural shapes, merchant steel, bar 
rivet 
freight rate 
$0 33 
81} 
51} 
38 
oolt 
5 
47} 
69} 


Baltimore 
Kirrna gham 
Boston 
Ruffalo 
Chicago 
Cincinnati 
Cleveland 
Denver 
Note — Add 3%, transportation tax 
Minimum carload, $0,000 Ib, structural stee! only 
gicel } roduc.s8 


ther iron or 
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STEEL SHEET PILING The following price is base 


per 
Pittsburgh, with a comparison of a month and a year ago 


100 Ib ; 


Current 


$2 55 


One Month Ago 
$2 55 


(ne Year Ago 
$2 5500 $3 65 


WIRE ROPE 


teed are a 


Discounts from hist price on regular grades of bright and r 


follow 

New 
truction ” 
teel 7 


Hercules red strand, all 
Patent tattened strand 
Patent flattened strand 
Plow steel round strand rope 
Special steel round strand rope 
Cast steel round strand rope 
Iron strand and tron tiller 
Galvanized tron rigging 


con 
pecial and cast 
iron rope 


shal guy rope 


Calvaniwed iron anal 17 \6 
ofl 


steel 


San Francisco 
bright ; low, 30°; 
Chicago Plow 
round strand, 17! 
Western and California 
rigemge and guy rope 
Montana, ldaho and 
and guy 


ieee muy Lopes 


round strand, 30°. off) tlattened strand, 1§ cast 


termtory, 30°. plow steel; #17) galvaniss 


iteel 422) 


Arizona, 25°), plow 223°. galvanieed wor 


Por rope smalle 
smounting to Le than 
of feet per pound for the 
avin, 4 fan, 3 th-in, 2 ft 101n.; then, 2 ft 
pound for in and larger, on P200-{t) coal 


Roston $v"? 
| New Vork iB! Los Angele 

| Chieago 21 Seattle 

Minneapolh t. Louis 

Moutreal 
Detroit 
Baltimore 
Kaneas City 


MANILA ROPE 
for 


number 


than 
oov0 tt 


Varniou zen A 


in, the price a to 2 
there is an extra charge of | 
follow i-an , Ot 


4in Following 1 


ext 
qunantith 


pri 





New Olean 


San Francisco 
Atlanta 
Denver 
Cinemoats 
lin la 


*780 f1 coil 


EXPLOSIVES — Price per pound of dynamite in small lote and price per 25 ib 
keg of black powder 


Low Freesing Celatin 


20°, 40 


$0 3/75 

225 2475 
245 8 
1825 2025 
2225 2425 
2420 
28 
2550 
29 
27 
2875t 
2875 
2025 
32 
2751 
1925 


Low frees & 


00 


3625 
2825 
415 
2275 
2075 
2082 
315 
29 
475 
42 
$225 
3175 
2875 
7 
3004 
2275 


New York 
Boston 
Kane 
Senttle 
Chicago 
Ninnenpolis 
St lous 
Denver 
Datla 
Los Angele 


$0 


City 


>>»? 
245 
2250 


Atlanta 252 
Baltimore 2525 
Cinctonats 2425 
Montreal 40 

New Orleans 2 


Vartan gham, des 1975 


* 30 Per Cent 


‘> 


PILES the 


follow 


For spruce and plain pine piles, delivered New York, price 


S-in. tops, length 20-40 ft 
6-in tops, tength 30-40 ft 
in. tops, length 41-50 ft 
in tops, length St-oO ft 
in. tops, length o1-71 ft... 


Dallas 
$4 60 


Spruce (0-n. butt 
I24n. butt 
butts, 6 
butts, 6 
butts, 6 


$! 
spruce ‘ 
Pine |2-in 
Pine b4-an 
Pine t4-an 


oan. x 20-ft 


oin x 30-ft 


x 30-{t 


35-ft 


SCRAP The prices following are per gross ton paid to dealers and producers 
in New York. In Chicago and St. Louis the quotation per net ton and 
cover delivery at the buyer's works, including freight transfer charges 


New York 
50 


50 
50 


St 


Chicago 
$10 25 
13 00 
1375 
50 5 50 
25 7 00 
50 12.00 
00 13.00 
00 35 00 


No. t railroad wrought 
Stove plats 

No. t machinery east 
Machine shop turnings 
Cast borings 

Railroad malleable cast 
Re-ro!ling rails 


Relaying rail 4) 


SHIP SPIKES—Current prices per 100 Ib 
° San Francisco 


Galv Black 

$9.10 $5. 40 $8 55 

V6 6.65 8 25 
“ $0 e 30 


Seattle 


lo Black 


x 5O 


Pittsburgh base, $7. 40@ $3.65 per 100 Ib 








